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[57] | ABSTRACT

A light measuring device for use in photography and a
method therefor is disclosed, in which the quantity of
light during a time interval when the flash light s pres-

~ ent is measured and also the quantity of light under the

ambient light only is measured for obtaining various

~ exposure information for photography using the flash

light.
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' DEVICE FOR MEASURING LIGHT UNDER

- AMBIENT LIGHT AND/OR FLASH LIGHT AND A

' METHOD THEREFOR
1 BACKGROUND OF THE INVENTION

4,291,979

| ThlS appllcatlon IS a contlnuatlons-ln-part applloatlonﬁ |
- of apphcatlon Ser. No 56 191 now abandoned ﬁled July -

9, 1979.
The present 1nventlon relates t0 an exposure mforma-
tion measuring device and, more particularly, to a pho-

~ above described type, the total quantity of light, quan- -
.. tity reaching or reflected on one object during a prede-
- . - termined period of time (exposure time) is measured by -

.. positioning the device to receive light reaching the e

object or: by aiming the device to the object for the

e predetermmed period of time so that the light quantity
- reaching or reflected on the object can be integrated
- continously durlng said predetermined period of time.. |

| Accordmgly, it 1s necessary to hold the photometer at
- the aiming position during the set exposure time. In the

case where the set exposure time is considerably long,
- not only is it tiresome to hold the photometer in the
-~ aiming position, but also it requires a time-consuming .

. operation. Furthermore, in the case where it is requlred

-~ 'to determine a lighting contrast, that is, a ratio of the

.effect of the flash light on the exposure to the effect of -

- the ambient light on the exposure, the operator has to
- measure twice the quantity of light during the set expo-

sure time in such a way that the measurement is carried

- out first under the ambient light only and, then, with the
- . flash light, and he has to determine the lighting contrast
- by himself from the two measurement results and his

15 .

2

T "shutter speed or any ‘other information as desorlbed

above at a given aperture value W1th the employment of .
the flash light. o |
“Although there have been proposed a device for

separating the total quantity of light into the quantlty of
light resulting from the ambient light and that resulting

from the flash light by the employment of a high-pass

filter such as disclosed in any one of the Japanese Patent

* .. Publications
10

Nos. 2756/1972, 4088/1972 and }
4089/1972, such device neither caloulates nor 1ndlcates_

- - the above deserlbed 1nformatron '
~_‘tometer or photographic device for measuring the -

~quantity of light accompamed by ﬂash llght and also, to '
| ~amethod therefor. '
* According to one conventlonal photometer of the.

SUMMARY OF THE INVENTION .
Aocordmgly, it is a primary object of the present

~invention to provrde a device for providing various data

30

- which are in relation to the quantity of light resulted

solely by the light emitted from the flash hght and also

~ to a method therefor. -
1t is a further object of the present mventlon to pro- |

~ vide a device of the above described type which pro- '

- vides an approprrate aperture value for the given shut- L o
ter speed with the employment of the flash light added B

 to the ambient light, and a method therefor.

25

It is another object of the present invention to pro-

vide a device of the above described type which instan-
- taneously provides an appropnate aperture value with-
~out continuous measuring of the quantity of light durlng l

the given exposure time, and a method therefor. _
It is still further object of the present 1_nventlon to
- provide a device of the above described type which

- provides an appropriate shutter speed for the given

-~ aperture value with the employment of the flash light.

~added to the ambient light, and a method therefor.

35

~ It'is yet another object of the present invention to

. provide a devree of the above described type -which

.'experlences Therefore, the determination of the light- ’

ing contrast is complicated and time-consuming. Thus
- any device for automatlcally determine: the llghtmg.-

'_ | 'rcontrast has not been known in the art.

. Furthermore, ac¢ording to the photometer desonbed "
R _,above, it is necessary to repeat, for obtalmng an appro-

- -priate aperture value, the measunng operation ‘each .

- time the set exposure. time is varied or the flash lrght

value of the flash light is varied.

o Moreover, in the case where it is requrred to measure
- the quantity of light under the. influence of only the

flash light, it is necessary to measure the ‘quantity of
- light with flash light in a space without any ambient

o o llght, that is, in a-dark room whloh is almost nnpossrble

in the outdoors.

-~ When the object has a deep background the ratto of |

: 11ght quantlty reaching or reflecting on the object

a - which is lighted with the flash light to light quantity

reaching or reflecting on the background which is too

- -far to be lighted with the flash light is emplnoally deter-
| mmed by the operator There have been no standard- )

-lzed way of expressmg such ratio of brightness.

- Furthermore, the increase of light quantity reaohrng
or reflected on the ob_]eet obtained as a result of using
the flash light, that is, the ratio of light quantity reach-
ing or reflected on the object with and without the flash
light, is also empirically determined by the operator.

. Also, there have been no standardlzed way of express-

ing such ratio of brightness.

In addition, there has been proposed no method nor'

50

35

automatically measures and indicates the lighting con- '
‘trast through only one sequential operation of the de--
‘vice. | |

It is a still further object of the present mventron to

- provide a ‘device of the above described type which
- provides a ratio of light quantity reaching or reflected

- on the object to light quantity reaching or reflected on
_ the background in which only the object is llghted by
45 the flash light, and a method therefor. | _
It is yet another object of the present mventlon to.
~provide a device of the above described type which
‘provides a ratio-of light quantity reaching or reflected

. on the object with and without the employment of the

flash light, and a method therefor.

‘It is a further object of the present invention to pro- o
vrde a device of the above described type which pro-
- vides without further measuring operation a new data - |
caused by the change in the set values such as shutter

~ speed or aperture value, or in the quantity of the light
~emitted from the flash llght or in the 1ntensrty of the _

60

65

device for calculating and _1nd1_oat1ng an appropriate

amblent llght

BRIEF DESCRIPTION OF THE DRAWINGS
These and further objects and advantages of the in-

vention will be more apparent with referenoe to the

appended drawings wherein:
- FIG. 11s a graph showing a relatlon between the llght

f1ntens.1ty and the time; -

'FIG. 2 is a block dlagram of a photometer or light
measuring device according to one embodlment of the
present lnventlon



'FIGS. 3 to 6 are block diagrams showing modifica-

tions of a part in the block diagram shown in FIG. 2;
FIG. 7 is a block diagram of a photometer or llght
measuring device according to another embodlment of
the present invention; |
- FIG. 8 is a circuit diagram showrng the details of a
light measuring circuit accordmg to another embodr-

ment of the present invention;
FIG. 9 is a block diagram of a photometer accordlng
to another embodiment of the present 1nventlon em-

ploying a micro-computer;

FIG. 10 is a circuit diagram showing the detalls of a

block of control circuit shown in FIG. 9;

~ FIG. 11 s a time chart of signals obtained from major
points in the circuit of FIG. 10; |

FIGS. 12a to 12¢ taken together as in FIG. 12 show
a flow chart for carrying out the calculation according
to the block diagram shown in FIG. 9;

FIG. 13 is a block diagram of a photometer according
to a further embodiment of the present invention;

FIG. 14 is a circuit diagram showing the details of a
block of timing controller shown in FIG. 13; -

FIG. 15 is a circuit diagram showing the details of a
block of output circuit 310 shown in FIG. 13; and

FIGS. 16a to 16g taken together as in FIG. 16 show

a flow chart for carrying out the calculation accordlng |

to the block diagram shown in FIG. 13;

FIG. 17 is a circuit diagram showmg a modification

of the light measuring circuit shown in FIG. 8, and

FIGS. 18 and 19 are block diagrams of light measur-
ing device according to further embodiments of the
| present invention. |

DETAILED DESCRIPTION OF THE |
INVENTION |

Before the descrrptlon of a preferred embodiment of
the present invention proceeds, the principle of the_
invention is described.

- Referring to FIG. 1, there is shown a graph in whrch
~ the abscissa and ordinate represent time and light inten-
sity, respectively. In the graph, a curved line Ps(t)
shows a light intensity of a flash light while a straight
line Pa shows a light intensity of an ambient light. A
shaded area as indicated by the reference number 29%/4
corresponds to a quantity of light resulting by the ambi-
ent light accompanied by the flash light during a prede-
termined time t1 which is sufficiently long to inglude

4,291,979
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15

20

25

30
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4

time TVs and ﬁlm sensitivity Sv expressed in APEX

values are given.

A ratio of quantity of light under the flash hght only
to that of the ambient only, that is, a ratio of 2€%/ to
20Va can be given as follows when calculated under the
Apex system | | |

QVf— (BVa— TVs)  (©)
wherein TVs 1s an exposure time in general. Such ratio
A2 is referred to as lighting contrast hereinbelow. Since
the values QVfa and QVa are available by the use of a
photometer, the lighting contrast A2 can be obtained by
the difference between the values QVf and (BVa—TV)
which are obtained from the values QVfa and QVa.

When A1l 1s defined as follows |

Al —QVfa (B Va -TV1), (d)

20V s obtalned from the equations (a) and (d) as fol-

lows

zQVf-— 2QVfﬂ(1

2-4h, (e)

when taking the logarithm with the base 2,
 QUf=QVfa+logy(1-251). ®

BVa--TVl can be obtatned from the followmg equa-
tion: :

BVa-— (2)

TVI.._.QVa+TV2 TVl

“thus, in general |

BVa—— TVs= QVa+ TVZ TVs. (h)

.' Therefore the hghtmg contrast ﬁ2 as defined by the
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the flash duration time. A shaded area as indicated by

the reference number 2@V4 corresponds to a quantity of
light resulting only by the ambient for a time perlod of
t2. When only the flash light is available, that is, when
there is no ambient, a shaded area enclosed by the
curved line Ps(t) and the straight line Pa would be 22¥/.
From the graph, the following equations can be ob-
tained:

[ [Ps(t) + Palde = 29¥/ 4 2BVa—TV1,
0 |
12
1QVa . f Pa dt —= 2BVn—TP2’
0

| 2)
20V/a (

(b)

wherein BVa is an intensity of ambient light and ex-
pressed by an additive system of photographic exposure
(APEX system), TV1 and TV2 are respectively mea-
suring times t1 and t2 expressed by the APEX system.

A photometer, according to the present invention,
calculates the values QVfa and QVa when the exposure

50
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“which cuts off the value below the line Pa so that the

equation (c) can be given by using the equattions (f) and

().

In the above step for obtaining the value QVf the
term (BVa—TV1) is eliminated as described in the

“equation (f). It 1s posSible however, to eliminate the

term QVfa as shown in the following equatton

QVf-—(Bva—TVl)-i-losz(ZM 1) ()
In this case, it 1s n’ecessary to calculate ]ogj(ZM-—l).
Furthermore, by defining the value All as follows:

(BVa— TVI) QVfa—nn (d")
it is possible to obtain the value QVfina snmlar manner
described above. '

Instead of following the above steps, it is poss1ble to

obtain the value QVf by the use of a high pass filter

curve above the line Pa is transmitted therethrough.

- The filtered value 1s then lntegrated for obtaining the
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value QVT. o

A principle for obtammg an approprlate aperture
value AVx with respect to a given exposure time TVs is
now explained hereinbelow. | |

Generally, when the flash light 1s used under the
dayhght the relation among the factors of aperture
value AV, film sensitivity SV, intensity of ambient light
BVa shutter speed TV and quantity of light QVf under
the flash light only, which are all expressed by the
APEX system, can be given as follows:



S

2SV.(20Vf 4 2BVa—TVy 4V,  (“)

When only the flash light is taken into consideration,
the relation can be expressed as follows:

2OV +SV_2AVf

@
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.in_ which AVfis an appropriate aperture value m APEX |

system under the flash light only. On the other hand,
when only the ambient light is taken into con51derat10n
the relation can be expressed as follows: |

2B Vq—I—S V— TV= 2A Va
in which AVa is an appropriate 'aperture valne n
'APEX system under the ambient light only. Therefore,

from the equations @i1), (12) and (i3), the followmg rela-
‘tion 1s obtained: |

24 VJ_r= 2,4 Vfy9A4Va -

in which the value AVf .ca'n be given, as understood

from the equation (i2), by adding the value QVTf ob-
‘tained from the equation (f) to the film sensitivity SV,

(3

10

15

25

whereas the value AVa can be obtained from the equa-

! tlon

AVa:QVa+ TV24SV—TVs |

‘which is revised equatlon from the equation (i3).
When deﬁnlng

| A-Vf—A Va=A20,

| .thIS value A20 is substantially equal to the llghtmg con-
trast AZ deﬁned above Therefore, -

A Vf-—A Va—= A2 (k)

taking the logarlthm we obtaln, |
AVx=A Va+legz(1+2‘n). )

" Therefore, the appropriate aperture value AVx can be

- given by adding a value log(1+242) relative to the

value A2 to the appropriate aperture value AVa under
~ the daylight. |

Instead of using the value AVTS, we can obtain the
appropriate aperture value AVx in a manner described
- hereinbelow.

First, the value AVfa is obtained through the follow-
- ing equation: -

OVfa+SV=AVfa (m)

wherein QVfa is quantity of light under the ambient

30

in which AVa'=QVa+TV2+SV—

35 _
light with respect to the flash light is varied as follows:

| thus, eliminating AVf from the equatlons (]) and (k) and 40

. 45

30

>3

6 |
the value AVs can be obtained in a 51m11ar manner
described above.

The manner in which the value TVsl is obtained is
described. The relation among the values TVsl, TVs

‘and TV1 can be expressed as follows

o T¥s1 =7 TVS__Z—TH |

(a)
When A4 18 defined as fOllOWS:. |
(B

Ad=TV1— TVS(}U)

the value TVsl as given in the equation (a) can be
obtalned as follows:

TVsl= TVS-—-logg(l —'2‘“‘54)_

~In the case where the exposure time is changed from
TVs to TVs’, the above equation (h) 1s varled as fol-

a0 lows:

1))

BVa—TVs'=QVa+ TV2—TVs (')

and thus, the lighting contrast is changed as follows:

az*zQ'Vf'_"(B Va—TVs) ©)
thus, the appmpnate aperture value AVX can be ob-
tained by the following equation: |
AVx' =A Va*+logg(1+2ﬂ2) (1)
TVs'.
Furthermore, in the case where the quantity of light

of the flash light is changed that is, when the guide
number of the flash light is changed, the quantity of

QVf =QVf—Af ®)
in which Af is the amount of change in quantity of the
light from the flash light. Therefore, the Ilghtlng con-
trast can be given as follows:
A2 =QVf —(BVa—TVs) (")
Thus, the appr’Opriate aperture value AVx" can be ob-
tained from the following equation: |
AVx"=A4 Va+lng2(l+.2‘12"). | (1”)
_When the object to be photographed has a deep back-
ground, the light emitted from the flash light may not
have a sufficient intensity over such deep background.
Therefore, there is a considerable difference in quantity

. Of the incident light between the object and the back-
ground. When the exposure time TVs is given, the total

- quantity of light 2€V? obtained by the ambient light

light accompanied by the flash light. Then a value AVal

1s obtained through an equation:

AVal=0QVa+TV2+SV—TVs1 (n)
wherein TVsl1=TVs—TV], that is, the remaining time
duration as a result of subtraction of the flashing time

TV1 from the whole exposure time TVs. Since

YAVX o nAVfa | 9AVal

g’
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accompanied by the ﬂash hght can be expressed as
follows:

2OVf | 3BVa~TVs_ 1OVt (@

while the contrast between the object and the back-
ground can be expressed as follows:

- Ovt—(BVa—TVs),. ()
When the equation (11) 1s taken into consideration, the

equation (q) can be revised as follows:

vy



24 Vf+2A Va_ 24 Vx | ()

Therefore, the equation (r) can be rewritten as follows:

- AVx—-AVa

(r')
which is substantially equal to logz(1+4242), In other
words, the value logz(1+242) can be understood as
indicating the contrast between the object and the back-
ground. The value loga(1 —|—2M) is taken into con51der-
ation from another point of view.

The ratio of the quantity of light reaching or reﬂected
on the object with and without the flash hight can be
determined by the difference between the value Qvt as
obtained from the above equation (q) and the value
BVa—TVs obtained from the quantity of hght
2BVa—TVs ynder the ambient only. Such difference 1s
also substantially equal to the value loga(1+4242). In

other words, the value logy(1+4242) can be understood 0

as indicating the ratio of the quantity of light reaching
or reflected on the object between the photographs
with and without the flash light.

A principle for obtammg an appropriate shutter speed
TVx with respect to a given aperture AVs is now ex-
plained hereinbelow.

Generally, when using the flash light under the day-
light, the relation among the factors of given aperture
value AVs, film sensitivity SV, intensity of ambient
light BVa only, quantity of hght QVTf under the flash
light only and shutter speed TVx in question, which are
all expressed by the APEX system, can be gwen as
follows:

28 V_(zQ Vf +.28 Va— TVx) ~.2A4Vs (110)

Since the value QVf can be obtained through a similar
manner described above, the value AVf=QVf+S8V
can be obtained accordingly. Furthermore, an appropri-
ate shutter speed TVa under the ambient light only is
obtained from the following equation:

TVa=BVa+SV—AVs.

When A3 is defined as

A3=AVs—AVYf, (s)
the equation (i10) can be rewritten through the elimina-
tion of AVT and by taking logarithm as follows:

TVx=TVa—logy(l—2—43). (1)

In the equation (u), when A3 —AVs—AVF < a(a>0),
the calculated TVx will become shorter than the mini-

mum shutter speed available so that it 1s necessary to

indicate that the exposure will become over. When the

shutter speed in question TVx is obtained, the lighting.

contrast for this case can be defined as follows:

A21=0Vf—(BVa—TVx) (C")

It is to be noted that the value of the calculated shut-
ter speed TVx can be corrected automatically in accor-
dance with change in given aperture value AVs and/or
in quantity of the flash light in a similar manner de-

scribed above.

Furthermore, the contrast between the object which

is within the range of flash light and the background
which is beyond the reach of flash light, or the ratio of
the quantity of light on the object between the photo-
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- graphs with and without the flash ight can be given by

8

loga(1+42421),
In summary, values QVf, A2, AVx, loga(1+242),
TVx, A21 and loga(1422421) are calculated from the

measured data QVfa and QVa.
The description is now directed to the manner in

which the logarithmic value such as loga(1—2— Aly,
loga(1+242), loga(1—2—43) or logy(1+2421) is calcu-
lated. Since the photometer in general can detect the
quantity of light as accurate as 0.1 EV order, in which
EV is a unit used for the APEX system, the calculating
system according to the present invention emp]oys a
calculation circuit in which the values of loga(1—2-5)
and logz(1+ 24) are previously memorized with respect
to different values of A. In this case, a decoder or ROM
(read only memory) can be employed for reading out
the memory. Furthermore, when a micro-computer is
used, A is classified by its value into one of a plurality of
areas and the required value logy(1—-2-3) or
loga(1+24) corresponding to the area into which A 1s
classified can be obtained. Table 1 shows a list of a
calculated value for — 10-logy(1 —2~449) with respect to

various Aa in which Aa is a general representation for
the values Al and A3. |

TABLE 1

10.-Aa  —10.logy(1—2—49)y  10.Aa  —10.logy(1—2—29
00H  ® 0AH 0AH
01H - 27H OBH 09H
02H 1EH 0CH~0DH 08H
03H 18H OEH 07H
04H 14H OFH ~ 10H 06H
05H 12H 11H~13H 05H
06H 10H 14H ~ 16H 04H
07TH OEH 17H~ 1AH ~ 03H
08H 0CH {BH~21H 02H
09H OBH 22H ~30H 01H

31H ~ 00H

The reference character H given after each number in
Table 1 and in other places in the specification indicates
the numbering system with base 16 which is called a
hexadecimal numbering system. Since there are 16 dig-
its in this system, six additional characters are used to
represent digits, in addition to the ten numerical digits.
In the hexadecimal numbering system, therefore, the
dtgltsar60123456789ABCDEF
For the value loga(1 +24%) with various Ab in which
Ab is a general representation for the values A2 and A21,
it is necessary first to discriminate whether the value
Ab=AVa—AVTf is positive or negative. When AVa-
=<AVT, it is defined that AVa—AVf=Abl. On the

 other hand, when AVa>AVf, it is defined that AVa-
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—AVf=Ab2. The value loga(1424%) for these values
Ab1 and Ab2 can be obtained by the use of the following
Table 2.

TABLE 2
10 . (Ab + 39) 10 - logy(l + 240)

~00H 00H
01H 01H
02H~O0CH 02H
ODH~ 12H 03H
13H~17H 04H
18H~1AH 05SH
{BH ~ 1DH 06H
IFH~20H 07TH
21H~23H 08H
24H ~25H 09H
26H ~27H 0AH

M



FIG. 2, a reference character S' designates a
B cperatwely associated with a button switch (not shown)

'9 .

With resPect to Abl, AVxi 15 obtalned by the use of the

| followmg equatlon |

'. | AVx-—-AVf—I-log2(1+2M’1) ' (13)

- On the other hand wrth respect to Ab2 AVx 1s ob-

. talned by the use of the followmg equatlon

AVx—A Va+lagz(1+zﬁb2) |

Now, a detalled descrlptlon o'f‘ the preferred embodi-

4, 291 979
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mdlcatlve of the APEX film sensitivity Value SV given
~ and set.by the operator
A network 4 enclosed by a broken line is a calculation

crrcult for calculating lighting contrast A2, quantity of
light QVf from the flash light, appropriate aperture

value A VT under the flash light only, appropriate aper-

- ture value AVX, and the value logy(1-4222) by the use

by

10

| “ments of the present: invention is made herembelow

‘with reference to the attached drawings. |
Before the description of preferred embodlments
- proceed, it is to be noted that like parts are designated

 Referring to FIG. 2 there is shown a block dlagram
~of a photometer according to the present invention. In
switch

‘provided on the device for starting the light measuring.

- This switch S is also coupled with a flash light 7 such as
- strobe for generating the flash light from a main light
o emlttmg tube 9 upon closure of the switch S. A refer-
- ence numeral 1 designates a timing controller which
- controls the sequential operation of the entire light
- 'measunng device. A reference character PD designates

a light receiving element, a reference numeral 20 desig- -
30

- quantity of light obtained through the light receiving .
‘element PD. This charged voltage which is expressed in
the form of analog is converted into digital form in the

~ nates a light measuring circuit and a reference character

. C desrgnates a capacitor for the integration of succes-
sively coming signal indicative of the light 1nten31ty and

- for producmg a srgnal mdlcatwe of the quantity of mea-

o ~-sured light. L | -a
~ The network lncludmg the hght receiving element' -
~+PD and the capacitor C operates in such a manner as to

- ‘integrate the current in relation to the output current of

the light receiving element PD and to produce across

‘the capacitor C an output voltage which is logarithmi-

. cally compressed value of the integrated value. Such

- network is disclosed in detail in Japanese Patent Publi- -
. cation No. 28038/1975 and, therefore, a further descrlp-

tion therefor is omitted for the sake of brevrty

A reference numeral 22 designates an. analog-dlgltal '

converter (hereinafter referred to as A-D converter)
, ‘and a reference. n_umber 24 designates a demultiplexer
which transmits the output signal from the A-D con-
~-verter 22 to either one of its outputs 24q and 24 selec-
_tively upon receipt of timing signal from a terminal 16

- of the timing controller 1. Reference numerals 26 and 28

o designate registers for memorizing the signal QVfa

of given information of measured data QVfa and QVa,.

‘manually set data TVs, SV and Af and fixed data TV1 |
~and - TV2. An indication circuit 3 is connected to the

calculation circuit 4 for indicating the various data from

‘the network 4 and also from the circuit 30 for indicating
‘the change in guide number of the flash light 7. The

- detail of the network 4 and the manner in which the = -
A3
- by like reference numerals throughout the accompany-' '-
 ing drawings. | -

indication circuit 3 is operated are described hereinbe-

low in relatlon to the operation of the circuit shown in . -
- FIG. 2. | o

- Upon closure of the switch S the main light emitting

tube 9 of the flash light 7 produces the light and, at the

20

same time, a terminal 10 of the timing controller 1 pro-

. duces a first timing signal to the light measuring circuit

25

35
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~20. Thereupon, the light measuring circuit 20 starts the
measurement of the quantity of light. After a predeter-

- mined period of time t1 (FIG. 1), the timing controller

1 produces a second timing sngnal from the terminal 10 =

~for completlng a first measuring operation in the light

~measuring circuit 20. Durlng the first measurmg opera-

tion, the capacitor C in the measuring circuit 20 is

charged with a voltage corresponding to the signal
QVfa, that is, logarithmically compressed value of the

A-D converter 22 in accordance with a timing signal
applied to the A-D converter 22 from a terminal 14 of
the timing controller 1. The digital signal as converted

in the A-D converter 22 is transmitted through the

demultlplexer 24 to the register 26 which memorizes the
value QVfa. Upon completion of storage of the value

QVfa in the register 26, a timing signal is produced from -
~a terminal 12 of the timing controller to the light mea-

- -suring circuit 20 for discharging the capacitor C and,

immediately thereafter, upon receipt of a third timing

- signal from the terminal 19, the light measuring circuit

+

1 again starts the measurement of the incident light for

~ a time duration of t2 (FIG. 1). During this second mea- -

~ cuit 20 is charged with a voltage corresponding to the .

suring operation, the capacitor C in the measuring cir-

- signal QVa. This charged voltage is also converted into

50

(signal indicative of the quantity of ambient light ac-

- companied by the flash light) and signal QVa (signal
indicative of the quantlty of amblent llght only), respec-
 tively.

~ is s0 designed that the guide member can manually be
~ adjustable. A reference numberal 32 designatesa circuit

.- A reference numeral 30 demgnates a crrcult for pro- |
~ ducing a signal indicative of change in quantity of light
in the flash light. It is to be noted that the flash light 7

55
~ registers 26 and 28, respectively, in the manner-de-
-scribed above, the timing controller 1 produces a timing

- for producing fixed data corresponding to APEX val- _

 ues TV1 and TV2 (FIG. 1) which are relative to the

light measuring time t1 and t2 taken by the light measur-

ing circuit 20. A reference numeral 34 is a circuit for
producing ‘a signal indicative of the APEX exposure
‘time value TVs given and set by the operator, while a
reference numeral 36 is a circuit for producing a signal

65

tized. - Thereafter,

digital form in the A-D converter 22, in turn, the con-
verted digital signal is transmitted through the demulti-

plexer 24 to the register 28 in accordance with the tim-

ing signal from the terminal 16 of the timing controlier
After the values QVfa and QVa are memorized in the

signal from a terminal 18 thereof for actuating the cal-
culation circuit 4. In a first addition and subtraction
circuit 40, a calculation of QVa+TV2—-TV1=-
BVa—TV1 is carried out and, in a subtraction circuit -
42, a calculation of QVfa—(BVa-~TV1)=Alis carried -

-out for obtaining Al. A signal indicative of Al is applied

to a ROM (read only memory) 44 in which the signal Al
1s used for pointing out an address of the place where
the value corresponding to —logz(1—-2—241) is memo-
the value corresponding

- —logy(1—2—Al) is transmitted from the ROM 44 to a

to
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11

subtraction circuit 46 in which a calculation of QVfa +--
loga(1—2—41)=QVf is carried out for obtaining the
quantity of light under the flash light only. A sugnal
- indicative of this value QVf is then applied to another
subtraction circuit 48 in which a signal Af indicative of
reduction of light in the flash light, if there is any, 1s
subtracted from the value QVf for the correction. The
corrected value QVTf' is applied to the indication circuit
3 together with the 51gnal Af for the indication thereof.

On the other hand, in a second addition and subtrac-
tion circuit 50, the sxgnal indicative. of the value QVa
from the register 28, the signal indicative of the fixed
value TV2 from the circuit 32 and the signal indicative
of the set value TVs are used for carrying out a calcula-
tion QVa+TV2-TVs=BVa—TVs. The output signal
indicative of the value BVa-TVs from the circuit 50 is
applied to a subtraction circuit 52 where it is subtracted
from the value QVf which has been obtained from the
circuit 48. Therefore, in the subtraction circuit 52, a
calculation QVf' —(BVa—TVs)=A2 is carried out. A
first output 521 of the circuit 52 produces a binary signal
for indicating that the output A2 is positive or negative
value, whereas a second output 522 thereof produces a
signal indicative of the value A2 which is substantially
~equal to the lighting contrast. These two signals from

5
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Referrmg partlcularly to FIG. 3, the subtraction cir-
cuit 42 carries out the calculation QVfa—(-

BVa—TV1)=Al, while a ROM 440 produces a data
indicative of logy(241—1). Therefore, an addition cir-
cuit 460 carries out a calculation of (BVa—TVa)+-
log2(241 - 1)=QVT for obtaining the data QVf..

Referring to FIGS. 4 and 5, a subtraction circuit 420
is prcwded instead of the subtraction circuit 42, for
carrying out a calculation of (BVa TV1)—-Q-
Vfa=All. Other process of calculation is the same as
the process shown in FIG. 2 or 3.

FIG. 6 shows a block diagram in accordance with
another embodiment for obtaining the appropriate aper-
ture value AVx. In an addition circuit 64, the signal

‘indicative of the value QVa from the register 28 and the

data indicative of the value TV2 from the circuit 32 are
added with each other for producing a sum data corre-
sponding to the value BVa. On the other hand, in a read
only memory (ROM) 66, the data corresponding to the
set exposure time value TVs is used for addressing the

"ROM 66 to produce a data corresponding to a value

- TVsl as obtained from the equation (y). By using the

25

the outputs 521 and 522 are also applied to the indica-

tion circuit 3 for the indication thereof.
- An addition circuit 56 receives the signal QVf’ from
the subtraction circuit 48 and also the signal SV from

QVf + SV =AVTf for obtaining the appropriate aperture

~ the setting circuit 36 for carrying out a calculation of 30

value AVT under the flash light only. This value AVfis

also applied to the indication circuit 3 for the indication
thereof.

Another addltlcn circuit 58 receives the signal BVa-
TVs from the circuit 50 and also the signal SV from the
subtraction circuit 36 for carrying out a calculatton of
BVa—TVs+SV=AVa for obtaining the appropriate
‘aperture value AVa under the daylight only.

The output signal A2 from the subtraction Cll'Clllt 52
is applied to a ROM 54 in which the data A2 is used for
pointing out an address of the place where the value
corresponding to loga(1 +242) is memorized. The out-
put value loga(1+4242) is applied to the indication cir-
cuit 3 for the indication thereof. The value loga(14-242)
is indicated as representing the contrast between the
‘object and the background or as representing the ratio
of the quantity of light reaching or reflecting on the

35
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object between the photographs with and without the

flash light, dependmg on the viewpoint of con51der-
ation.

thn the binary SIgnal from the terminal 521 cf the

subtraction circuit 52 is low, that is, when AVIf=AVa,
a multiplexer 60 transmits the data AVf from the addi-
tion circuit 56 to an addition circuit 62 and, at the same
time, the data AVa from the addition circuit 58 is cut
off. On the other hand, when the binary signal from the
terminal 522 of the subtraction circuit 52 is high, that s,
when AVf<AVa, the multiplexer 60 operates 1n an
opposite manner, that is, to transmit the signal AVa and
to cut off the signal AVf. Therefore, an addition circuit
62 carries out either one of the calculations of AVf-
+1loga(1+242) and AVa-+logy(1+242) for producing
an appropriate aperture data AVx for the phctcgraphs
with flash light.

FIGS. 3, 4 and 5 show block diagrams for obtaining
the signal QVf, which are modifications of the embodi-
ment shown in FIG. 2. | |

50

33

60

data from the circuits 64 and 66, the value TVsl is

subtracted from the value BVa in a subtraction circuit
68. The difference BVa—TVsl is applied to an addition
circuit 72 in which said difference BVa—"TVsl 1s added

‘with the set value SV from the circuit 36. Accordingly,
‘the circuit 72 prcduces a data indicative of the value

AVal as expressed in the above equation (n). The data
indicative of the value QVfa from the register 26 and
the data indicative of the film sensitivity SV are added
with each other in an addition circuit 70 for producing
a data from the circuit 70 indicative of the value AVfa
as expressed in the above equation (m). In a subtraction
circuit 74, a calculation of AVfa—AVal=A22 1s car-

‘ried out for prcducing a data indicative of the calcu-

lated value A22 which is then applied to a ROM 76. The
value A22 is used for adding the ROM 76 so that the
ROM 76 produces a data ccrrcspondlng to the value
loga(1+2—422) which is then added in an addition cir-
cuit 78 with a value AVfa for obtammg the required
value AVX.

Referring to FIG. 7, a block diagram for obtaining an

appropriate exposure time TVx and other information

described above from a given information of aperture
value AVs is shown. An addition circuit 80 is provided
for adding the data indicative of the value QVa from the
register 28 and the data indicative of the value TV2
from the circuit 32 and for producing a data indicative.
of brightness under the ambient light. The data indica-
tive of the value BVa, set aperture value AVs and film
sensitivity SV are used for calculation in an addition
and subtraction circuit 82 which then produces a data

“indicative of an appropriate shutter speed TVa=(z-

BVa+SV—AVs). The data indicative of the value
QVT produced from the subtraction circuit 48 and the
data indicative of the film sensitivity SV are added with
each other in the addition circuit 84 for obtaining an
apprcprlate aperture value AVf under the flash light
which is, in turn, applied to a subtraction circuit 86. In
the subtraction circuit 86, the value AVf is subtracted

- from the value AVs for obtaining the value A3 as de-
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scribed in the above given equation (s). The value A3 1s
used for addressing the ROM 76 so that the ROM 76
produces a data corresponding to the value
—logy(1—2—43), The data indicative of this value
—logy(1—2—43) and the value TVa are added with
each other in an addition circuit 90 in such a manner as



B '.hght | | -
- .. The calculation as descrtbed above with reference to.

- FIGS 2 to 7 are proceeded in a predetermined se-

- ‘quence by the controlling signal obtained from a termi-

- .nal 18 of the timing circuit 1. Since the terminal 18 may -

o *produce the calculation start signal at any - moment and

- :since the measured values QVfa and QVa are memo-

e for L
| Referrmg to FIG 8 another embodlment of a crrcult -
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* expressed by the equation (u) for obtalnmg an appmprl- .

13

ate shutter speed TVx which is apphed to the 1nd1catlon

o ..circuit 3 for the display.

14

'lector thereof ‘Such output current from the transistor
- BT1is applied through the collector of a transistor BT2

~ to a logarithmically compressed signal integrator con-

The data indicative of the value TVx and the value .'

' BVa are applied to a subtraction circuit 92 for carrylng-- ;

out the calculation of BVa-TVx. This calculated value

~ in the circuit 92 and the value QVT" from the circuit 48
- are applred to a subtraction circuit 94 for carrying out
- the calculationas given by the equation (c’) for obtain-
| 10

ing a data indicative of a value A21. The subtraction

stituted of diodes D2-and D3, and capacitor C for
‘charging the capacitor C with a voltage relative to the

logarithmically compressed value of the total incoming.

- current thereto. It is to be noted that the voltage across

circuit 94 produces from a first terminal 940 thereof a |

‘signal in a binary form which is indicative of whether

‘one of the values QVf and BVa—-TVxis larger than the

- other and, also. produces from a second terminal 942

~ ‘thereof a data indicative of an absolute value of the

value A21. The terminals 940 and 942 are connected to

_ the indication circuit 3 for the indication of the value

15

'A21. The terminal 942 is also connected to a ROM 96
for addressing the ROM 96 to produce a data corre-

.sponding to a value loga(1+2421) which is applied to

" the indication circuit 3 for the indication of the contrast

‘between the object and the background or the ratio of:
~ the quantity of light reaching or reflected on the object
| between the photographs wrth and wrthout the ﬂash

‘rized in the registers 26 and 28, it is possible to repeat

~the calculation for different values of film. sensitivity

- SV, aperture value AVs, shutter speed TVs and/or

quantity of light from the flash hght from the flash light

- Af wrthout any further hght measurmg operatlon there-

' - for measuring the mtensrty of light BVa under the ambi-

20

the capac1tor C s in relation to the value QVf. In a strict
sense, the voltage across capacitor C does not corre-
spond to the value QVf. From the view point of prac-
tice, however, the voltage across the capacitor C can be.

approximated to a voltage which corresponds to the

. value QVf The logarithmically compressed signal inte-

- grator is described in detaill i inJ apanese Patent Publlca-
tion No. 28038/1975.

- A predetermined perlod t1 (longer than the longest

- time for the flash light to emit light) after the switch S =
“has been turned on, a terminal 14 of the timing control-
ler 1 produces a timing signal to the A-D converter 22

for start converting the voltage carried in the capacitor

~ Cfrom analog to digital form. After a predetermined -
~ time enough long for the A-D conversion, a digital data

25

indicative of the value. QVT is transmitted through the .
demultlplexer 24 (FIG. 2) to the register 26. |
- Thereafter, the terminals 10’ and 12’ produce low |

. level srgnals for bnnglng the N-channel FETs FT2 and
~ FT3 in non-conductive states while conducting the

30
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P-channel FET FT1. Then, A-D converter 22 receives

light measured signal from the operational amplifier =~
OAL Since, at this moment, the flash light is already - -
lighted, only the ambient light is measured to produce
~an analog signal relative to the bnghtness of lumlnance' I

- BVa under the ambient hght |

Upon receipt of successive signal from the termlnal '
14 of the timing controller, the A-D converter 22 con-

- verts the signal BVa into digital form and, in turn, the

ent light and for measuring the quantity of light QVf 40

" under the flash llght only is shown. An operational

‘amplifier QA1 has its non-inverting input connected to

a.junction between a constant current source Ic and an
- adjusting register R1 for adjusting the output level of

the operational amplifier OA1. A reference character 45

'PD designates a photodlode for producing a signal

- indicative of the intensity of the incident light while a

reference character D1 designates a diode for the loga-
- rithmic compression. Therefore, the operational ampli-

- fier OA1 produces an output signal indicative of output
- _current from the photodiode PD which is logarithmi-

cally compressed and carried on a level determined- -by
- the adjusting register R1. The timing controller 1’ pro-
‘duces a high level signal from: outputs 10" and 12’

thereof until the switch S shown in. FIG. 2 is closed..
~ Therefore, a P-channel FET (ﬁeld effect transister) .
- FT1 is not conducting while N-channel FETs FT2 and

FT3 are conducting. Upon turning on of the switch S,

- the flash light is emitted and, at the same time, the termi-
nal 10° produces a low level signal for bringing the
- N-channel FET FT2 in a non-conductive state. Fur-
thermore, a high-pass filter constituted by capacitors C1
and C2, resisters R2 and R3 and operational amplifier
OA2 produces a signal relative to the AC component of

50

converted signal BVa is applied to the register 28.
Thereafter, the calculation proceeds in a manner de-
scribed above with reference to FIGS. 2 to 7 for obtain-
‘ing photographic information such as, the appropriate
“aperture value for the ambient light accompanied by the -

flash light, the appropriate aperture value for the flash
light only, the appropriate shutter speed, hghtmg con-
trast or the contrast between the object which is within
the reach of the flash light and the background Wthh s

| beyond the reach of flash light.

‘When the brightness of lunnnance BVa under the
ambient light changes, the timing controller is so Oper-
ated as to produce another timing signal from the termi-
nal 14 for the actuation of A-D converter 22 and for the

~ memorization of newly apphed digital data indicative of -

the intensity of light BVa in the register 28. Therefore,

‘the data memorized in the register 28 accordingly

B changes with the change in the ambient hght Accord-

35

ing to this embodiment, it is advantageous in that a less

‘number of elements are used for the calculatlng crrcult' 1

4 shown in FIG. 2.

60

the output voltage from the operational amplifier OA1. 65

‘The output signal from the operational amplifier 0A2 is

-applied to the base of a transistor BT1 for producing a
logarithmically expanded current signal from the col-

Referring to FIG. 9, a circuit for the photometer

'-mcludes a light receiving element PD, which is pro-

vided at a window formed in a frame (not shown) of the

- photometer, for receiving light reaching or reflected on

the object under the ambient light or flash light and for

producing a signal indicative of the receive light. An

operational amplifier OA1 which is connected to the
light receiving element PD is coupled with a diode D1

- for the logarithmic compression so that the output sig-

nal from the operational amplifier OA1 is in relation to
the logarithmically compressed value of the input signal
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thereto from the photodiode PD. Non- 1nvert1ng lnput
of the operational amplifier OA1 1s connected to a con-
stant current source Ic, a resistor R4 and an field-effect
“transistor FT4 which do not conduct during the light
measurement under only ambient light. The output
signal from the operational amplifier OA1 is therefore
in relation to the sum of the logarithmically compressed

value of the signal produced from the photodiode PD
and the voltage level defined by the constant current
source Ic and the resistor R4 so that a collecter current

of a transistor BT3 connected to the operational ampli-

fier OA1 is substantially equal to an amplified current of

the output current from the photodiode PD. On the
other hand, when the flash light is present, the transistor
- FT4 conducts to connect the non-inverting input of the
operational amplifier OA1 with the ground for dis-
abling the function of resistor R4 since the intensity of
flash light is sufficiently great and the function of R4 1s
 rather harmful. It is also to be noted that the calculation
process carried out in a calculation circuit as described
later takes a suitable correcting operation to counter-
balance the signals being compensated and the signals
not compensated. |

The transistor BT3 has its base connected to the out-
put of the operational amplifier OA1 for producing
logarithmically expanded signal from the collector
thereof. The collector of the transistor BT3 is con-
nected to the base and the collector of the transistor
- BT4 and also to the base of a transistor BTS. The collec-
tor of the transistor BTS is connected to an integrating
circuit which comprising diodes D2 and D3 and capaci-
tor C for mtegratlng logarithmically compressed signal.
The capacitor in this integrating circuit is charged with
logarithmically compressed voltage of the quantity of
light received by the light receiving element PD.

A transistor FT2 is provided for discharging the
capacitor C to reset the light measuring circuit while a

10

16

terminal of respective ﬂlp flop circuits FFl to FFS.
Since each flip-flop circuit produces a set output when
the corresponding counter has counted upto its maxi-
mum value, and the corresponding AND gate becomes
off so that the corresponding counter stops counting,
and since second counter counts one when the first
counter has counted upto.its maximum once, the output
from the flip-flop circuits FF1 to FF3 produce signals at

an individual time interval.
The set outputs of the ﬂlp-ﬂop c1rcu1ts FFI to FF5

- are connected to EXCLUSIVE OR gates EO1 to EOS,

15

respectively and, in turn, to OR gates OR1 to OR3 in a

manner shown in FIG. 10, so as to produce control
signal from the output terminals 71, 72, 73 and 74.

Referring back to FIG. 9, a reference numeral 400

- designates a micro-computer which includes CPU (cen-

20

23

30

tral processor unit) 404, I/0 (input and output) port 406
and a read only memory 402 for memorizing necessary
information for carrying out the steps shown in a flow

chart in FIGS. 12a to 12¢ and fixed data. The CPU

includes an accumulator ACC constituted by 8-bit reg-
isters, registers #OR to #R7, carry flag CY and zero
flag ZF and sections such as arithmetic logic section,
program counter section, timing control section, etc. It
is p0551b1e to connect the registers #1R and #OR 1n
series to form a 16-bits register #0PR and, similarly, to
form regrsters #2PR, #4PR and #6PR. Since the struc-

ture of the micro-computer is not directly involved in

- the present invention, the further description therefor is

omitted for the sake of brevity.
. A reference numeral 34 designates a shutter speed

- setting circuit for producing a digital signal indicative

transistor FT5 is provided for switching the transistor

BT3 on and off. The A-D converter 22 is provided for
converting the voltage across the capacitor C into digt-
tal data. The converted digital data is applied to a mi-
cro-computer described later. ~

40

The manually operable push button switch S turns on

the photometer of light measuring device upon its first
pushing operation and turns off the same upon its sec-
ond pushing operation. The switch S is connected to a
control circuit 100 which produces a start signal for
starting the light measurement and other control signals
such as a signal for actuating the flash light as the switch

S is turned on. Other control signals from the control

circuit 100 is described hereinbelow.

The control circuit 100 sequentlally produces control
signals at individual predetermined time intervals from
the terminals 71, 72, 73 and 74, thereof. The control
circuit 100, as shown in detail in FIG. 10, includes five
counters CO1 to COS5 and five flip-flop circuits FF1 to
FF5 in which the reset terminals thereof are connected
to the switch S. The set outputs of the flip-flop circuit
FF1 to FF5 are shown by reference characters Q1 to
Q5. The clock input terminals CL of the counters CO1
to COS5 are connected to outputs of AND gates AN1 to
- ANS, respectively. The 1st input of the AND gates
AN1 and ANS are connected to clock pulse generator
CP. The 2nd input of the AND gate AN1 is connected
to the switch S while the second input of the AND
gates AN2 to ANS5 are connected to set output terminal

of a value 10-(10—Tvs) obtained from the set shutter

speed in APEX value TVs, while a reference numeral

36 de51gnates a film sensitivity setting circuit for pro-

ducing a digital signal indicative of a value 10-SV ob-
tained from the set film sensitivity in APEX value SV.
The output signals from both of the circuits 34 and 36
are applied to the I/0 port 406.

A reference numeral 300 designates an lndlcation
device for indicating a lighting contrast A2 in APEX
value a reference numeral 302 designates an indication

~device for indicating an F number as obtained from an

integer portion of appropriate aperture value expressed
in APEX value and a reference numeral 304 designates

 an indication device for indicating a value below the

decimal point of appropriate aperture value expressed
in APEX value. The details of such indication devices

- 302 and 304 are disclosed in U.S. patent application Ser.

50

No. 10,978 now U.S. Pat. No. 4,262,997 filed on Feb. 9,
1979 and assigned to the same assignee of the present
invention. The operation of the photometer or light
measuring device descrlbed above is described herein-

- below.

5>

60

65

of the previous flip-flop circuit. The 3rd input of the

AND gates AN1 to ANS are connected to reset output

When the button switch is pushed to turn on the
switch S as the photometer is directed to an object, the
counters CO1 to COS and flip-flop FF1 to FFS are reset
to produce high output level from the output terminals
71 and 72 and low output level from the output termi-
nals 73 and 74. The high level signal produced from

‘terminals 71 and 72 brings the transistors FT4 and FTS
‘in conductive state and the low level signal produced

from terminal 73 brings the transistor FT2 in non-con-
ductive state in readiness of light measuring. The turn-
ing-on of the switch S also actuates the flash light to
emit light therefrom with the light intensity as shown
by the curve Ps(t) in the graph of FIG. 1. This light

- from the flash light together with the ambient hght Pa
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as recetved by the photodiode PD is converted into
electrical signal which is, in turn, amplified in terms of

logarithmic compression in the amplifier OA1. Thereaf-
ter, the signal is logarithmically expanded in the transis- |

tor BT3. Then, the signal is logarithmically compressed
in the diodes D2 and D3 and is integrated in the eapacx—
tor C.

~ On the other hand, in the control circuit 100, the
clock pulses are applied through the AND gate AN1 to

the counter CO1 for counting a predetermined period

18

shutter speed, film sensitivity, first and second measur-
ing times are memorized in the registers #OR, #1R,
#2R and #3R, respectively. In the step 9, the first light
measured value under the ambient light accompanied
by the flash light as transmitted through the A-D con-

- verter 22 is taken into the accumulator ACC and is then

10

- of time sufficient for the light measuring circuit.to mea- |

sure the flash light. After a time interval I as shown in

a time chart of FIG. 11, counter CO1 produces a

counted signal to the ﬂlp-ﬂop circuit FF1 to set the
- same. Thereupon, the output terminal 71 is changed to
a low level for bringing the transistors FT4 and FT5 in
the non-conductive state and, at the same time, the
terminal 74 is turned to a high level for actuvating the

A-D converter so as to convert the voltage across the
capacitor C from analog form to digital form. Since the

voltage across the capacitor is indicative of logarithmi-
cally compressed value of the quantity of light mea-

the micro-computer.
‘At the end of the time interval II shown in FIG. 11,

that is, when the counter CO2 has counted a predeter-

‘mined number of pulses to set the second flip-flop cir-
cutt FF2, a high level signal is produced from the termi-
‘nal 73. Then, in a time interval II as shown in FIG. 11,
the transistor FT2 is turned on for discharging the ca-
~ pacitor C. |

15

memorized in the register #4R as a digital value 10-(Q-
Vfa—l—Kl) The value K1 used here and in other places
in the specification is for maintaining the contents of the
registers to be positive. |

The second light measured value under the ambient

- light only as transmitted through the A-D converter 22

1s added with a value 64H(100) and is subtracted by the

‘value 10-(10—TV2) as contained in the register #3R to

obtain a value 10(BVa+K1). The obtained value 10-(B-

- Va+K1) is memorized in the register #3R in the step
- 14. In the step 15, the contents of the register #3R is

20

25

added with the content 10-(10—TV1) of the register
#2R and is then subtracted by the value 64H to obtain
a value 10(BVa—TV1+K1) which is memorized in the
register #2R. Thereafter, in the step 16, the difference

. : _ - 10-Al between the contents of the registers #4R and
sured under the ambient light with the flash light, the | | |

converted signal corresponds to the value 10.(Q-
| Vfa+K1) This value 10- (QVfa+K1) is then applied to

#2R

10. M-—IO[QVfa (BVa— TV

| is memorized in the register #2R.

30

. Since the light measured value under the ambient

“light only is previously added with the voltage level

defined by the constant current source Ic and the resis-
tor R4, the difference in the APEX value for the mea-

- suring times between the values TV1 and TV2 is larger

Thereafter, when the counter CO3 has counted a

predetermined number of pulses, the third flip-flop cir-
cuit FF3 is set at the end of the time interval III shown

35

~m FIG. 11 for producing high level signal from the

output terminal 72 and, thus, the transistor FT5 is
- turned on for starting the light measurement under the
ambient light only. |

- The signal indicative of the quantlty of ltght under

the ambient light is' produced across the capacitor C in’

'BVa—TV1=QVfa,

. by a predetermined degree than the APEX value as

obtained by the actual time difference.

Furthermore, when Al1=0, that is, when
2@!{]’::: IBVa—TV1 — ngf+ 7-

BVa—T1V1 wherein 2Q¥/=0. Therefore, it is understood

- that the light from the flash light does not effect on the

exposure. Therefore, in this case, the state of the zero
flag is discriminated in -the step 17. If the zero flag
ZF =1, a high level signal ““1” is produced from a termi-

- nal p3 of the 1/0 port 406 and it is so indicated by the

a similar manner as described above. Thereafter, upon

completion of counting in the counter CO4, the flip-flop

circuit FF4 is set for producing a high level output from
the output terminal 74. Thereupon, the charge in the
capacitor C, that is, the voltage indicative of the loga-
rithmically compressed quantity. of light under the am-
bient light is converted in the converter 22 to a digital
signal indicative of the value 10(QVa+ K1) which is, in
turn, applied to the micro-computer 400.

- In the micro-computer 400, the above described two

45

30

values 10(QVfa+K1) and 10-(QVa+4K1) are calcu-

lated together with the set values 10-(10—TVs) and
10-SV from the circuits 34 and 36 in accordance with
the program described later to obtain the lighting con-
trast A2 and the appropriate aperture value and to dis-
play such lighting contrast A2 and the appropriate aper-
ture value AVx through the display devices 300, 302
and 304 described above. The pressing of the switch
button for the second time turns off the photometer.
~ The step of calculation carried in the micro-computer
400 is described hereinbelow with reference to the flow
~ chart shown in FIGS. 12¢ to 12¢.

After the electric power has been supplied from the

source of electric power and upon turning on of the
switch - §, APEX wvalues 10.(10—-TVs), 10.-SV,
]0-(10—TV1) and 10-(10—TV2) corresponding to set

>

65

indication device 300. Thereafter, a calculation
BVa+SV-—-TVs=AVx is carried out and the proce-
dure 1s advanced to the step 79 for displaying an appro-
priate aperture value and returned to “start”.

When 10-A1540, a value logz(1 —2—41) is obtamed by
the use of Table 1. When 01H < 10-A1 <0BH, every step
change in the value 10-Al is equal to a change — 10.-
loga(1—2—A1), Therefore, by subtracting: one by one

from the contents of the register #2R, the contents of

the register #2R can be obtained by the number of
subtractions carried out. More particularly, in the step
19, the contents of the register #7R increases one by
one as the content of the register #2R is subtracted by
one by one. When the contents of the register #2R
reaches 00H, a predetermined value K2 is set up in the

register #6R, while, in the step 39, a section in the read

only memory 24 as addressed by the contents of the
16-bit register #6PR, that is, A1 +K2, is read out from
the Table 1 within a section 27H to 09H for memorizing
the read-out value in the register #5R. Then, the proce-
dure is jumped to the step 45 in which the register #5R
is now carrying a value —10-logz(1—2—41). When the

value Al is larger than OCH, a value O8H is set up in the -:

- register #SR, while the contents of the register #2R is

‘discriminated whether it is smaller than 02H or not.

When it is smaller than 02H, 10-A1=0CH ~0DH, and
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~ thus, it is determined that --1010g2(1+2 Al)=08H.
Therefore, in the step 45, the register #5R carries a
“value —10-loga(1—2-41), Then, in a similar manner,
the procedure repeats the examination of the contents of
register #2R and the sequentlal subtraction of “1” from 5
the contents of register #5R. When the contents of-
register #2R is detected, the procedure jumps to step -
45. At this time, the contents of register #SR corre-
sponds. to that of register #2R.

~In the following next steps 45 to 48, calculauons of 10
QVfa+logy(1—2-41),  QVf+SV=AVf,  and
‘BVa4+SV—-TV=AVa are carried out to set value
10.(AVa+K1) in the register #3R. Thereafter, in the |
step 49, the values in the registers #3R and #4R are

compared with each other to discriminate which one is 15
‘larger than the other. When (#3R) < (#4R), the value in -

~ the register #3R is subtracted from the value in the

register #4R in the step 50 for producing the difference
10.A2 which substantially indicates the difference be-
" tween the photographs with and without the flash light. 20
The difference 10-A2 is then memorized in the register -
#1R. Thereafter, in the step 51, a calculation of
(#3R)+27TH—(#4R) is carried out and the answer
thereto is memorized in the register #2R. It is to be
-noted here that the reason for adding the value 27H in 25
the calculation in the step 51 is to prevent the answer
- from becoming a negative value. In other words, as
 apparent from Table 2, when AVa—AVf=3.9,
loga(1+4252) will be 0, whlle there is no p0351b111ty of
AVa—AVI=0. | 30
- On the other hand, when 1t is deserlmlnated that
o (#3R)2(#4R) in the step 49, the value A2 will become
~ anegative value so that the terminal p4 is provided with

" a high level signal for the indication of such fact. There-— |

after, - calculations of (#3R)—(#4R) d 35

 (#4R)+27H—(#3R) are carried out while the answers
thereto are memorlzed in the reglsters #1R and #2R
respectively. |
~ Thereafter, the reglster #5R is memorized with 00H
and it is increased one by one as the contents of the 40
register #2R is examined in accordance with Table 2 to
find a region where the value of the register #2R be-
longs to. In the step 76, the register #3R carries a value
10-logy(1 +242). Then, the contents of the registers #3R
~and #4R are compared with each other to find which 45
one is larger than the other for addmg the value carried
-in the register #5R to the one which is discriminated as
- the larger one. In this case, the sum will be the appropri-
ate aperture value 10-(AVx+K1) which 1s in turn mem-

orized in the register #7R. = - .50

Next, the contents of the register #lR earrylng the
value corresponding to the lighting contrast, is divided
by 10 to obtain the 'quotient and the remainder. In other
words, the value 10-Al is divided by 10 and the answer
Al is separated into numbers above and below the deci- 55
mal point. Such separated numbers are decoded in the
memory 24 and are applied to the terminal P4 for the
indication through the display device 300. Thereafter,
the contents of the register #7R 1is discriminated
whether it is within the range for the display or not. 60
When it is above the range for the display, a high level
signal is produced from the terminal pS while, when it
is below the range of display, a high level signal is pro-
duced from the terminal p6 for the indication through
the display devices 302 and 304, respectively. Then, the 65
contents of the register #7R carrying the aperture value
is separated into numbers above and below the decimal
point, in which the number below the decimal point 1s

20
dlrectly dlsplayed in the form of APEX value through

~ the display device 304 while the number above the
- decimal point is converted into F number by the use of B

the read only memory 402 for the indication through -
the display device 302. Thereafter, the sw1tch S is
opened for returning back to “start”.
Although the embodiment described above is so ar-
ranged as to display the values corresponding to the

‘initially set values of shutter speed TV and film sensitiv-

ity SV, the measured values 10-(BVa+4K1) and
10(QVf+K1)as used up to the step 85 can be shifted to

the registers #3R and #4R upon completion of one-

cycle for the display and when the switch S is' main-
tained on for a predetermined time interval thereafter.
In this case, the setting of new values 10-(10—TVs)and -
10-SV to the registers #OR and #1R and another cycle

of calculation will provide a new information without
~ the procedure for the light measurement. '

Furthermore, according to the embodiment de-
scribed above, the control circuit 100 for producing a
timing signal to the A- D converter and others can be
replaced by the micro-computer which produces a simi-
lar type of tlmmg signal. Moreover, the micro-com-
puter for carrying out the various calculations can be

‘replaced by a number of calculation circuits eaeh per-_
| _formmg an individual calculation. . o
Referring to FIG. 13, a circuit diagram shown therein o

is another embodiment of the photometer according to
the present invention. The circuit comprises the con-
stant current source Ic, adjusting. resistor R1, light re-

| 'celvmg element or photodiode PD, logarithmic com-
~ pression diode D1 and operational amplifier OAL A

reference numeral 200 designates a high pass filter for
allowing an AC signal above a predetermined fre-
quency to pass therethrough. A reference numeral 202
designates an integrating circuit including a capacitor C

- for integrating the filtered signal which is logarithmi-
- cally compressed. The detail of the integrating circuit is

shown in FIG. 8. The switch S operates in association
with a switch button (not shown) for actuating the

photometer upon first pushing operation and for dis-
~ abling the same upon second pushmg operation. A ref-

erence character PUC designates a terminal which pro-
duces a high level signal for a predetermined time inter-
val after the electric power has been supplied from the
source of electric power (not shown). A reference nu-
meral 110 designates a timing control circuit which is

- descrlbed in detail herembelow w1th reference to FIG..

14.

Referring to FIG 14, subsequent to the supply of the
electric power from the power source, a high level
signal is applied for a predetermined time interval to the

- terminal PUC. This high level signal is applied through
OR gates OR4 and ORS to flip-flop circuits FF10 and =

FF12, respectively, for resetting the same and, at the

‘same time, the high level signal produced from the OR
- gate ORS is applied through the terminal p0 to a micro-
~computer (FIG. 13). At this moment, the terminals p10 |

and pl2 are maintained at low level, so that EXCLU-
SIVE OR gates E05 and E07 produce low level signal

from the outputs thereof. Accordingly, the transistors

FT1 and FT2 are turned on while the transistor FT3 is
turned off. Thereafter, upon turning the switch on, the

flip-flop circuit FF12 is set to produce a high level

signal from the output terminal p10 for actuating the
EXCLUSIVE OR gates EO5 and EO7 to produce high
level signal. Therefore, the transistors 11 and FT2 are
turned off while the transistor FT3 is turned on. Since
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' the ﬂlp-flop clrcults FFlO and FF 12 are synchromzed |

- with the step-up of the signal; the flip-flop circuit FF10

.221

Another example is given. Assummg that the con-

‘.,tents of the counters CO6 and CO8 are “10” and “00”,

is maintained in the reset state. After a predetermined -

_ time interval from the: pushlng of the light measuring

_‘button, the terminal pl2is provided with a high level

. “signal for turning the output 77 of the EXCLUSIVE

- OR gates EOS to low for turning the transistor FT1on -

~ " and turning the transistor FT3 off. When the light mea-.
. “suring button is again pushed, the switch S is turned off
. and thus the flip-flop circuit FF10 is set. ‘The step up of 10
- this signal is applied through the OR gate ORS to the
‘reset terminal of the flip-flop circuit FF12 for resettmg |

- the same. At the same time, the step-up of this signalis

s applied through the terminal p0 to the micro-computer
- for resetting the same: Thereupon, the terminals p12 !5
- and p14 are turned to low. level signal for producing = -
- high level signal at the terminal 75 and low level signal
~ at the terminal 77. Therefore, the transistors FT2 and -
" FT1 are turned on while the transistor FT3 is turned
. off. Moreover, by the step-up of high level signal from “*
- the terminal Q of the flip-flop circuit FF10, 2 one-shot
- multi-vibrator circuit OSo produces a high level signal
-+ for a predetermined period of time and the one-shot
| - multi-vibrator circuit OS2 produces a high level signal
" when the high level signal of the one-shot multi-vibra-
.~ tor circuit OS2 changes to low level for applying reset
- signal through the OR gate OR4 to the flip-flop circuit

FF10. Therefore, all the circuits are reset to the same

R state as the state established ‘upon apphcauon of the
- electric: power from the source of electrlc power m,

'readmess for the next operation. -

Referring back to FIG. 13, a sw1tch S2 operates mr_' o

respectively, one clock pulse produced from the one-

shot multi-vibrator as a result of movement of the slid-
. ing member to the posmon “DOWN?” causes a reduc- .
_tion in counted value in the counter CO6 from “10” to

“01”, In this case, since the output from an inverter IN¢
is low, the AND gate AN10 is disabled to provide no

~clock pulse to the UP terminal of the counter CO8.

Therefore, the contents of the counter C08 iS main-

- tained “00”.

“When elther one of the. counters C06 or C08 counts -

.up to “11”, a low level signal is produced from either = .

~one of the NAND gate NANO or NAN2 for preventing

15

further apphcatlon of clock pulse to the UP terminal

thereof. - | |
- As apparent from the foregomg, when the number of |

- movements carried out towards “UP” position exceeds |
- the number of movements carried out towards
20

“DOWN?” position, the difference in number therebe-

tweenis presented as the output signal from the counter

. CO6 while, in this case, the output signal from the
- counter CO8 is maintained “00”, On the other hand, .

~ when the number of movements towards “DOWN”
25

position exceeds the number of movements carried out -

:towards “UP” position, the difference in number there-
" between -is presented as the output signal from the

“counter CO8 and, in this. case, the output ¢ signal from the .

g assoclatton with a slldmg member (not shown) for selec-

~ tively changing the indication of power or guide num- 35

. ber of the flash light, For example, when the sliding
- member is pushed once to the position “UP”, a signal -

- output circuit 310 produces a signal lndtcatwe of in-
' 'Crease in quanttty of light by 1

light: On the other hand, when the sliding member is
- pushed once to the position “DOWN?”, the signal out-

o ‘put circuit 310 produces a signal indicative of decrease -

Referring to FIG. 15 upon supply of the electnc_
' power, up-down counters CO6 and COS8 are reset by . -
the signal obtained from the PUC terminal: Thereafter, -
‘upon moving the sliding switch to the “UP” position,

o EV (EV is a unit for the .
~ number expressed by the APEX system.) for the flash |

.'counter COG 18 maintained “00”,

“The outputs from the counters C06 and COS are -
transmltted through a multiplexer constituted by AND

_gates AN14 to AN20 and OR gates OR11to OR13 for
allowing the signal which is not equal to “00” is trans-
* mitted therethrough. The output from this multiplexer -
_through the input terminals P22 and the output fromthe -
"~ OR gate ORY through the terminal p20 are appliedtoa

- 'display device 500 for indicating the degree of increase -

. or decrease effected in the quantity of light from the

40

- signal from the multiplexer in a binary coded form is

- produced for being applied to the I/0 port 460 together- B
- “with the output signal from the OR gate ORY. e
Referring again to FIG. 13, a switch S3 is prov1ded -
for selecting the mode of calculation between the aper-

 of quantity of light by 1EV for the flash light. The detail.
~of the operation is descrtbed herembelow w1th refer-f

. 45
- ence to FIG. 15.

‘ flash light in terms of EV. Furthermore, from a decoder |

320, a signal corresponding to 10 times the value of the

. ture priority mode and shutter speed priority mode. A

- the movable arm of the switch S2 is held in contact with .
- a terminal “U” for producing one clock . pulse from

‘one-shot multi-vibrator OS4. At this moment, since the

_contents of the up-down counters. CO6 and CO8 are " -

- maintained “00” while the outputs of the OR gates OR7 -
and ORY are producing low level s:gna]s and outputs of -

NAND gates NANO and NAN2 are producing hlgh

level signals, the clock pulse produced from the one-" -
~ shot multi-vibrator OS4 is applied through an AND -
gate ANG to the UP terminal of the' counter CO6 for
- producing counted signal of “01”, In this case, since one

55
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input of the AND gate AN12 is low, the clock pulse is

not applied to the DOWN terminal of the counter CO8.
Therefore, the contents of the counter COS8 is main-
tained “00”. On the other hand, when the sliding switch

- reference numeral 330 designates an aperture setting -
device for producing a signal which is equal to 10-times
- the set APEX aperture value AVs in the form of binary
digits.' A reference. numeral 340 designates a shutter
-speed setting device for producing a signal which is
“equal to-ten times the sum of set APEX shutter speed
. TVs and-a constant K5 in a form of binary digits. A

reference numeral 350 designates a multiplexer for
transmitting the signal 10-AVs from the aperture setting

'devwe 330 to the.input terminals P12 when the switch B

83 is connected to the terminal A for producing high
" level signal from the terminal p22 and also for transmit-
ting the signal 10.(TVs+KS5) from the shutter speed

setting device 340 to the input terminals P12 when the
switch S3 is connected to-the terminal T for producing

low level signal from the terminal p22. A reference

. numeral 360 designates a film sensitivity setting device
- for producing a signal which is equal to ten tlmes the set

6

is moved. to the “DOWN?” position, the clock pulse is

‘applied only to the UP terminal of the counter C08 for
producing the counted signal ”01” IR

-APEX film sensitivity 10.SV.

A reference numeral 510 designates a dtsplay device

_: for lndlcatlng an appropn_ate aperture value or an ap- -
- propriate shutter speed. When indicating the appropri-
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ate aperture value, the number above the decimal point

is converted from APEX numbering system to F stop
numbering system and then is dlsplayed while the num-
ber below the decimal point is displayed as 1t 1s 1n the

order of 0.1EV. On the other hand, when indicating the

appropriate shutter speed, the number above the dect-
mal point is converted from the APEX numbering sys-
tem to the numbering system for the shutter speed while
the number below the decimal point is displayed as it is
in the order of 0.1EV. In the case where the set value is
found to be over-exposure, [OE] is indicated and in the
- case where the value is found to be under-exposure,
[UE] is indicated, by using suitable display segments.

A reference numeral 520 designates an'indication
- device for indicating the values relative to the quantity

of received light QVf under the flash light only or the
-appropriate aperture value AVf under the flash light. In

the case of the quantity of light QVf, the indication 1s
carried out through the APEX. numbering system. In
the case of aperture value AVf; the indication 1s carried
out through the F-stop numbering system for the num-
ber above the decimal point and APEX numbering
system for the number:below .the decimal-point.-When
the llght from the flash-light is over a. predetermmed
maximum level, [OE] is indicated and when it is under-
“a predetermined minimum level, fOO] is indicated. . -
A switch S4 is provided for selecting the mcde of
dlsplay on the indication device 520. When the switch
S4 is connected to a terminal F, aperture value A VT i1s
indicated. When the switch S4 is connected to a termi-
nal Q, quantity of received light QVTf is-indicated. -
An indication device 530 is provided for indicating

4,291, 979
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A reference numeral 440 designates a CPU of the
micro-computer and mcludmg an .accumulator ACC

constituted of.8-bit register. The CPU 400 further in-
cludes members.such as common working registers

#OR to #5R,:carry flag CF and zero flag ZF. In addi-

tion:to above,: there are prcwded arlthmetle ]oglc sec-
‘tion, address ccntrc] sectlon mstructlon ccntrcl sectlon

~ and timing ccntrel section. It is to be ncted that the

10

common working reglsters may. be used in pairs in series

connection to form 16-bit. pair reglsters #0PR. to #4PR

Since such sections- and members . arg., not directly in-

~volved in the present ;nventlcn, the detalled descrlptlcn

15
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the lighting contrast by the APEX numbering system
while an indication device 540.is provided for indicating

the ratio of light quantity reaching or reflecting on.the
object to light quantity reaching or reflected on'the
background, or the ratio of the quantity of hight reach-

35

ing or reflected on the object between the photographs

with and without the flash light. Furthermore, the indi-

cation device 540 indicates [OO] when the daylight
does not make any contribution to the flash light and

indicates [NE] when the flash light dces not make any
~ contribution to the exposure..

- A reference numeral 550 designates an over exposure

dlsp]ay device having two.indication elements. One of
the two indication elements blinks upon receipt of signal
from the terminal p26 to warn that the quantity of light
from the flash light has caused an overflow in the A-D
converter -while the other indication element . blinks
upon receipt of signal from the terminal p25 to warn
that the quantity of light from the ambient. llght has
caused an overflow in the A-D converter. - -

45

therefor is omittegd for the sake of brewty

A reference numeral 410 desrgnates a RAM (randcm

access memory) for tempcran]y memorrzmg the data

obtained during the ‘calculation process in the CPU 440.

A reference numeial 420 designates a ROM for memo-
Tizing. 1nstruct10ns and fixed data A reference numeral

460 des1gnates an input and output (I/ O) port. Shown in
FIG. 13 is a microcomputer but only the sections
therecf necessary for.the descrlptlcn are illustrated. The -
operation of the mlcrcccmputer shown in FIG. 13 is
described herembelow with reference to a ﬂcw chart
shown in FIGS. 16a to 16g S

Upon turning on a main switch (not shown) to apply
an electric power, the terminal PUC produces a high
level stlgnal for a predetermmed time interval to the
timing control circuit 110 which thereupon produces a
sighal from the teérminal p0 thereof for resetting and
starting the micro-computer. More particularly, this
reset ‘signal resets the counters shown in FIG. 15 and

“also rests the CPU 440'in such a manner that the flags

are turned to “0”, all'the registers are made “00H”,

contents of thé RAM 410 1s: made “O0H”’ and the out-

puts from-the 1/0 port’ 460 are all “0”. ‘The- Operatlon
starts from the very begmnmg

In the first step; it is-waited-until the terminal pl0
prcdu_ces a high:level signal. In other words, it is waited

“for the flash light to start emitting the light upon turning

on of the switch S. Upon turning on of the switch S, a

-predetermined time interval T1‘seconds is counted in

the step 2. This time interval T1 is'longer than the time
required for the flash light of any kind to emit its total
light. Furthermore, upon turning on of the switch S, a
signal is produced from the terminal 75 of the timing
control circuit 110 for turning off the transistor FT2
and,. at the same time, a signal is produced from ‘the

- terminal 77 for turning on the transistor-F13 and turn-

50

A reference numeral 560 designates an under-expc- '

sure display device also having two indication elements.
One of the two indication elements blinks upon receipt
of signal from the terminal p28 to warn that the quantity
of light from the flash light does not make any change in
the A-D converter while the other .indication. element
blinks upon: receipt of signal from the terminal :p27 to
warn that the quantity. of light from the ambient light
does not make any change in the A-D converter. .= .-

A reference numeral 570 designates an indication

device for indicating the. result of comparison of. the
quantity of light between the lights under the ambient

light only and under the flash light only. When the light .

under the ambient light only is larger than the light
-under the flash light only, an indication element is lit-by
a signal from the terminal p30. e

ing off the transistor FT1. Thereupon the signal filtered
through the high pass filter 200, that is, the signal rela-

tive to the flash light only is applied to the integrator for

charging the filtered signal across the. capacrtcr C.

Therefore, the voltage across the capacitor C is relative
- to the logarithmically compressed: value of the quantity
35

of light:under the flash light only; thatis, the voltage
QVT{. Upon completion of the step 2, the terminal p16
produces:a high level signal for'actuating.the A-D con-
verter 22 to start converting the voltage:. across the

- "capacitor C from analog form to digital form. The ana-

60

log- -digital conversion is carried out in the next succeed-

ing time.interval T2 seconds as-counted in the step 4.

 Thereafter, the terminal p18 produces a low level signal
.-for discriminating whether the overflow terminal of the

-~ A-D converter 22 is high or not:in the step 6. When it

65

is discriminated that the. A-D-converter 22 has over-

- flowed, the statement proceeds to the step 7 for produc-

_ing a high level signal from the terminal p26 for blinking

the indication element in the over display device 330. In
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the next step 8 necessafy data are applied through the
output terminals P16 for effecting the segment display

{OE] through the display device. Such display is carried

out, for example, by setting data of particular address in
the register #PR, using this address for pointing a par-
ticular section in the ROM 420, reading data memorized

in this particular section, moving the data to the accu-
mulator ACC and producing the signal indicative of the

moved data through the output terminals P16. Thereaf-

ter, the value “FFH” is set in the register #OR and in

the RAM 410 where it is addressed as M1. Then, it is
proceeded to the step 14.

In the step 6, when it is discriminated that the A-D

10

converter has not overflowed, the output terminals P1

- of the A-D converter 22, is transmitted to the register-

#OR. In the step 11, it is discriminated whether the

" contents of the reglster #0R is “00H” or not. When it is
“discriminated as “not”, the procedure is advanced to the

step 14. On the other hand when it is discriminated as
(#OR)=00H, a high level signal is produced from the

15

20

terminal p28 for blinking the display element in the

‘under display device and, at the same time, the display

~device 520 displays [OO]. Then, the step proceeds to

the step 14. In the above described steps, the measure-
ment of the quantity of light under the flash light as

expressed in the form of 10-QVf is completed. The

establishment of a value which 1s 10 times the actual

25

measured value QVf can be carried out by a simple

arrangement of circuit factors in the A-D converter 22.
~ Inthe step 14, a high level signal is produced from the
- terminal p12 for producing low level signal from the
terminal 77. Thereupon the transistor FT1 it turned on
while the transistor FT3 is turned off. Thereafter, data
10.SV from the input terminals P3 and data 10-AVs or
10(TVs+KS5) from the input terminals P14 are memo-
rized in the registers #2R and #3R, respectively. Then,
a high level signal is produced from the terminal p16 for

~actuating the A-D converter 22 during the next T2

30

- ter #1R.. Thereafter,

- Va+K5)—10(TVs+K5)=10-AVa
35
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51gnal is produced from the terminal p25 in the step 31,
‘and at the next step a high level signal is produced from

the terminal p27 for actuating the under display device
560 for blinking the display element thereof and, there-
after, the contents 10-QVT of the register #OR 1s exam-

‘ined whether 1t is over a predetermlned level or zero.

When it iS'examined that the contents is over the prede-
termined level or zero, the indication device 510 dis-
plays [UE] and the procedure returns back to the step
15. When 1t is examined that the contents i1s not over the
predetermined level nor zero, the procedure jumps to
the step 56. |

At the step 30, when 1t 1s dlscrlmlnated that the con-
tents of the register #1R is not O0OH, the procedure
advances to the step 37 for producing low level signals
from the terminals p25 and p27. In this step, in a manner

~similar to the steps 23 and 31, the one of display ele-

ments which may blink due to the high level signal at
the terminals p25 or p27 as set in the previous steps is
disabled to stop blinking. Thereafter, the contents
10-QVT of the register #OR is discriminated whether it -

is over the prédetermined level or zero. When it is dis-

criminated that the contents 10-QVTf of the register #0R
is neither over the predetermined.level nor zero, the
procedure jumps to the step 56. | -

- 'When the contents 10-QVTf of the reglster #OR is

‘discriminated as to be over the predetermined level or

zero, the procedure advances to the step 40 for adding
the contents of the register #1R with that of the register
#2R while the sum corresponding to the value 10-(B-
Va+K5)+410-SV=10-(EVa--K5) is set up in the regis-
the calculation of 10-(E-
Va+K5)—10-AVs=10(TVa+K5)  or  10-(E-
s carrled out.
Then, it is examined whether the terminal p22 is pro-
ducing a high or low level signal. When it is discrimi-
nated as high level signal, the switch S3 is connected to

~ the terminal A for setting the aperture value AVs.

seconds. After the conversion, that is, after the period of

T2 second, a low level signal is produced from the 40

terminal p16 and it is discriminated whether the over-

flow terminal p18 1s producing a high level signal or -

not. When the terminal p18 produces a high level signal,

‘Therefore, the: value obtained in the step 41 is

10.(TVs+KS). This value 1s examined whether it is

greater than the minimum exposure time 10-(T-

. Vmax-+KS5) or not. When it is examined that it is

a high level signal is produced from the terminal p25 for

- actuating the overflow display device to blink the dis-

~ play element and, at the same time, for actuating the

display device 510 to display [OE]. Thereafter, it is
proceeded to the step 23. In the step 23, a low level
- signal is produced from the terminal p27. This 1s for
preventing the terminals p25 and p27 from being ap-
plied with high level signals at the same time, otherwise
~both the over and under indication elements confusedly
blink if the signal at the terminal p27 has become high

upon the production of return instruction described

later. Thereafter, the contents of the register #OR, that
1s, the value 10-QVT, is discriminated whether 1t is over

or zero. When the contents of the register #OR is dis-
criminated as over or zero, the procedure is returned

‘back to the step 15. When the value 10-QVf is neither
O0OH nor FFH, the value FFH is set in the register #1R
while the procedure is jumped to the step 56.

In the step 20, when the overflow terminal p18 pro-
duces a low level signal, the step 1s proceeded to the

‘step 29 for memorizing the output P1 of the A-D con-
 verter 22 corresponding to the value 10-(BVa+KS5) in
the register #1R. It 1s discriminated whether this value
10-(BVa+K5) is 00H or not in the step 30. When 1t 1s

45
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greater, the procedure advances to the step 47, for dis-

playing [OE] on the dlSplay device 510 and, at the next

step, the data contained in the RAM at the address M1
is moved to the register #OR. Then, the procedure
returns to the step 15. According to the steps described
so far, the data of the address M1 are FFH or O0OH as
obtained in the step 9.

“In the step 43, when the contents of the register #IR
is smaller than the minimum exposure time 10-(T-
Vmax—!—KS) it is examined whether the contents of the

 carry flag is high or low, that is, whether the result of

33

the calculation of the step 41 is negative or positive.
When it is examined that the resuit is negative, the con-
tents of the RAM 420 at the address M1 is moved to the
register #OR and, at the next step, [UE] is displayed
through the display device §10. Thereafter, the proce-
dure advances to the step 15. On the other hand, when
it is examined that the result is positive, that is, when the
carry flag is low, the data corresponding to the calcu-

- lated value TVa is displayed through the display device
- 510 and, then the procedure returns back to the step 18.

65

~discriminated that 10-(BVa-+K5)=00H, a low level

The display in the step 45 1s carried out 1 such a
manner that the contents of the register #1R is divided
by 10 for obtaining a quotient and a remainder. The
quotient, corresponding to the integer part of the

APEX value, is used for addressing the ROM 420. The
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data memorized in the ROM 420, which is addressed by
the data corresponding to the quotient, is moved to the
accumulator ACC for producing this data through the
“output terminals P14. The produced data has a meaning
of an exposure time and is indicated by means of seven- 5
segment indicator. The remainder, corresponding to the
number below the decimal point of the APEX value, is
also used for addressing the ROM 420. The data memo-
rized in the ROM 420 as addressed by the remainder is
moved to the accumulator ACC for producing neces-
sary data for the segment display through the terminal
P14. |

In the step 42, when the terminal p22 produces a low
level signal, the calculated value corresponds to the
value 10-AVa. Even in this case, the value 10-AVa 1s 15
compared with the value 10-AVmax while the result of
the comparison is given by the carry flag. Therefore, on
the display device 510, [OE] or [UE] is displayed, or
otherwise F-stop number with the number below the
decimal point is displayed. Thereafter, the procedure
- returns back to the step 15. In the step 52, the integer
and the number below the decimal point are used, in a
manner similar to the step 45, to display the F-stop
number and the number below the decimal point
through the ROM 420. |

In the step 56 as preceded by the steps 27, 34 and 39,
the data corresponding to the change in quantity of
~ light 10-Af is applied from the terminal P10 to the regis-
ter #4R. At this step 56, the contents 10-QVf of the
register #1R is neither over the predetermined level nor 30
zero. Thereafter, the contents 10-QVf of the register
#OR is moved to the RAM 410 with the address M1
and, it is discriminated whether the output from the
terminal p20 is low or high level signal. When the termi-
~ nal p20 is producing a high level signal, the quantity of 35
light from the flash light is reduced by the amount as
defined by the signal from the input terminais P10.
Therefore, in the step 59, the calculation 10-QVf{—-
10.Af=10-QVTf is carried out while the result thereof 1s |
set in the register #OR. In the following steps 60 and 61, 40
it is discriminated whether the result of the calculation
in the step 59 is negative or zero. When it is discrimi-
nated that the result of the calculation is either negative
or zero, [OO] is displayed through the display device
520 and a low level signal is produced through the
terminals p30. This step has the same procedure as the
steps 23, 31 and 37 in which the lighting illumination
element of the device 570 which has been lit as a result
of comparison between the lights under the ambient -
light only and under the flash light only is disabled.

In the following step 64, the contents 10-(BVa+-K3)
of the register #1R is examined whether it is equal to
00OH or not. When it is equal to 00H, [UE] is displayed
through the display device 510 and, thereafter, the data
corresponding to the value 10-QVf as memorized in the
RAM 410 at the section with the address M1 are moved
to the register #0R and the procedure returns back to
the step 15. In the step 64, when the value 10-(B-
Va4 K5) is not equal to 00H, it is discriminated whether
the contents of the register #1R is equal to FFH or not.
When it is FFH, the data corresponding to the value
10-QVf memorized in the RAM 410 are moved to the
register #OR and the procedure is returned back to the
step 15. In the step 65, when it is found that the contents
of the register #1R is not equal to the value FFH, the 65
procedure returns back to the step 40 for carrying out
the previous procedure for the ambient light. Thus, the
display device 510 displays [OE] or [UE], or otherwise
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the aperture value or shutter speed is displayed. Then
the data corresponding to the value 10-QVY as memo-
rized in the RAM 410 at the section with the address

M1 are moved to the register #OR and, thereafter, the

procedure returns back to the step 15. In the step 58,
when the terminal p20 is producing a low level signal,

the procedure advances to the step 69 in which the

calculation 10-QVf+ 10A=10-QVf is carried out for
setting the obtained value in the register #OR. Thereaf-

ter, this value in the register #OR is compared with the
value 10-QVfmax, that is, the value correspond to the

 maximum value for the QVf. When the value 10-QVY is

larger than the maximum value 10-QVfmax, a low level
signal is produced from the terminal p30 in the step 71.
And in the step 72, [OE] data are produced from the

output terminals P16 for displaying [OE] through the

display device 520. Thereafter, the procedure returns
back to the step 64 for displaying [UE], or otherwise
displaying an appropriate aperture value or shutter
speed through the display device 510. Then, the data
corresponding to the value 10-QVf as memorized in the
RAM 410 is set in the register #OR while the procedure
is returned back to the step 15. In the steps 58 to 73 as
described above, it is examined, as a result of Af change
in the 10-QVf, whether the changed value 10-QVTf is
equal to zero or greater than the maximum value
10-QVimax. | -
When the changed value 10-QVT is between zero and
the maximum value 10-QVfmax, the procedure ad-
vances to the step 74 in which the contents 10-QVY of

the register #OR is set in the RAM 410 at the section

with the address M2. Thereafter, the calculation
10-QVf +10-SV =10.AVf is carried out for setting the
calculated value to the register #0R. In the following
step 76, it is discriminated whether the terminal p24 is
producing a high or low level signal, that is, whether
the switch S4 is connected to the terminal F or Q. When
the switch S4 is connected to the terminal F, F-stop

number corresponding to the aperture value AVf and

the number below the decimal point are displayed

~through the display device 520. On the other hand,

when the switch S4 is connected to the terminal Q, the

~ value of QVf is displayed through the display device

520 in terms of APEX value in the order of 0.1 EV in
the step 77. Thereafter, it is discriminated whether the

" contents of the register #1R is equal to the value 00H or

not. When it is discriminated as equal to the value 00H,
F-stop number corresponding to the aperture value
AVT and the value below the decimal point in terms of
APEX value are displayed through the display device
510 and, then, the terminal p30 produces a low level
signal. Thereupon, the data corresponding to the value
10-QVf as memorized in the RAM 410 is set up in the
register #OR and the procedure returns back to the step
15. On the other hand, when the contents of the register
#1R is not equal to the value 00H, the contents of the
register #1R is examined whether it is FFH or not in
the step 80. When it is discriminated that the contents of
the register #1R is equal to the value FFH, the opera-
tion proceeds through the steps from the step 82 in the
same manner described above. | |

In the step 80, when the contents of the register #1R
is not equal to the value FFH, the procedure advances
to the step 84 for memorizing the contents 10-(B-
Va-+KS5) of the register #1R in the RAM 410 at address
M3. Thereafter, the calculation of 10(BVa-+4K5)--
10-SV =10(EVa+KJ), 10(EVa+KS§)—-
10(TVs+K5)=10-AVa or 10-(EVa+KS5)—10-AVs=-
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o the value 10 QVf’ are set in the reglsters #1R and #2R,

- 29
10 (TVa+ KS) is carried out. In the step 87 it is chscrun-
- inated whether the srgnal level from the terminal p22 is

o ~high or low. When it is high, the calculation mode is so

selected as to calculate the shutter speed so that the
: procedure advances to the step 89. On the other hand,

- .when it is low, the calculation mode is so selected as to-
" ‘calculate the. aperture value so that the procedure ad--

- vances to the step 128. In the step 89, the contents 1019

o (TVa+KS) in the register #1R is compared with the

- value 10(TVmax+KS$) corresponding to the minimum

- exposure time. When the conténts 10(TVa+KS5). is

... larger than the minimum exposure time value, the termi-

-nal p30 produces a low level signal and the [OE] data

30

respectively. At the same time, the mgnal 10.SV. pro- |

- duced from the input terminals P3 is set in the register

10

are produced from the output terminals P14 for display-

- - ing [OE] through the display device 510. Thereafter,
“the value 10.QVf is set up in the register #OR and the

procedure is returned back to the step 15. On the other

o o hand, when the contents 1019 (TVa+KS5) is smaller -

.- than the minimum exposure time 10-(TVmax+K$5), it is
 further exammed whether the value 10.(TVa-+KS5) is

~ _that is, when the carry flag is high, the terminal p30

o . produces a low level signal and the contents 10-QVfas
- . .memorized in the RAm 410 is moved to the register

“#OR and [UE] data are displayed through the display

~ -device 510 and the procedure returns back to. the step

- . 15. When the value 10(TVa+K5) is examined as posi-
' . tive, the signals corresponding to the appropriate aper-

. ture value 10-AVf.and set aperture value 10-AVs are

' compared with each other. When the signal relative to 30

15

#3R. Thus, in the next step, the calculation of
10#QVf +10.SV=10-AVf is carried out. The answer

“to this calculation is set in the register #4R. Thereafter,
. in the step 108, another calculation of 10.AVa=10.(B-
Va+K$)+10.SV — 10-(TVx+K5) is carried out. The
“answer to this calculation is set in the reglster #SR. In

the following steps 109 and 110, it is discriminated

‘whether the answer to the calculation of the step 108 is -

smaller than zero or not. When it is discriminated that.
the answer to the calculation of the step 108 is.smaller

“than zero, a low level signal is produced from the termi-
nal p30 and the QV{ data are produced from the output -
terminals P18 for displaying a value QVf in the APEX
value through the display device 530 as lighting con-

trast and, thereafter, the value 10-QVf as memorized in

- the RAM 410 is set in the register #0R and the proce- o
. 20 o

- -negatlve or positive. When it is examined as negative,
~ answer to the calculation of the step 108 is now smaller_

dure returns back to the step 15. - .
On. the other hand, when it is. dlscnmmated that the -

than Zero, the procedure advances to the step 114 for

" comparing the contents 10.AVa of the register #4R

25

with the contents 10.AV{ of the register #5R. When the - R

- result of the comparison is 10.AVfZ= 10-AVa, the termi-

- nal p30 produces a low level srgnal and the procedure o

. advances to the step 116 for carrying out the calculation "
- of 10-AVf—10.-Ava=10.A21. The answer to this calcu-

_-the appropriate aperture value 10-AVT is larger than -

~ from the output terminals P14 for displaying [OE]
through the dlsplay device 510 and the value 10-QVf is

- set in the register #OR. Thereafter, the procedure re-:

. turns back to the step 15.

In the step 95, when the srgnal relatlve to the appro-_

B "prlate aperture value 10-A VT is smaller than that of the

~ setaperture value 10-A Vs, the calculation of 10-AVs—-
~ '10-AVf=10-A3 is carried out for setting this calculated -
- value to the register #3R. Thereafter, the register #2R

- . is set with-a predetermined value K6, and the contents
45

of the 16-bits register #2PR is used for addressing the
ROM 420 where the data corresponding to the value

- —10logy(1 —2—43) is previously memorized in accor-

dance with the Table 1. More particularly, at the ad-

~ dress K6+10-A3 in the ROM 420, data corresponding -
.to the value —10logx(1—2-43) is memorized. The

C -~ that of the set aperture value 10-AVs, the photograph .
- - will be over exposed. Therefore, the terminal p30 pro-
- ...'duces a low level signal and the [OE] data are produced
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lation is set in the reglster #IR On the other hand, e

when the result of the comparison is 10-AVf< 10-AVa,

‘the terminal p30 produces a high level signal for the '

indication that the employment of flash light for the

: object is larger than the employment of ambient light - '
for the object and, at the. next step, the calculation of |

" 10.AVa—10-AVf=10:A21 is carried out. The answerto
" this calculation is set in the register #1R. Next, in the .

50

. value from the ROM 420 obtained in the above de- o

‘scribed manner is moved to the register #0R. In the

. next step, the contents of the register #0R and those of
~ the register #1R are added with each other so that the

- "calculation of 10.(TV 3+K5) 10-logz(1—2—-43)=-

55

10- (TVx+K5) 1s carried out. The sum of such calcula-

- Vmax+KS) corresponding to the minimum exposure

time. When the value 10(TVx+KS5) is larger than the

value 10(TVmax+KS5), the procedure starting from

the step 90 is operated and, thereafter, returns back to
the step 15. On the other hand, when the value
10(TVx+KS) is smaller than the value 10-(T-
Vmax+KS$), the exposure time and the number below
the decimal point of the APEX value are displayed
~through the display device 510. Thereafter, the value

10.(BVa-+KS5) which is memorized in the RAM 410 and

~ -tion is set up in the register #OR. In the step 101, the -
-value 10(TVx+KS5) is compared with the value 10(T- -

step 119, the contents of the register #1R correspond-
ing to the lighting contrast is displayed in the APEX
value through the display device 530.. -

.In the following step 120, values 10-AVf and 10 AVs_ o

- are compared with each other. When the result of the
~ comparison I8 AVfZAVa, the calculation of ' 10-(A-

Va+3.9-AVf)=10.(3.9— A21) is carried out. On the

other hand, when the result of the comparison is AVa-
>AVTf, the calculation of 10(AVf+3.9—AVa)=-

10.(3.9-+ A21) is carried out. The answer to either one of

~ the calculations is set in the register #3R. As it is appar-
-ent from the Table 2, when the value A21 is smaller than
the value — 3.9, the formula loga(1 42421) is classified as

having the value zero so that the value 3.9 X 10=27H is
added. On the other hand, when AVfZAVa the calcu-

lation of 10-(AVa-+3.9—AVf)=10.(3. 9+A21) is car-

ried out. The answer to this calculation is set in the

register #3R. When the calculation result is not. nega- .

tive, that is, when the carry flag is now level, the regis- -

‘ter #2R is set with a constant value K7. The contents of |
“the register #2PR is used for addressing the ROM 420

~ and for reading the data 10.logy(1 +2ﬁ21) memorized

60
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‘therein. The data from the ROM 420 is set in the regis-
- ter #OR for dlSplaymg this data in the APEX value

through the display device 540. Thereafter, data corre-
sponding to the value 10-QVf as memorized in the

'RAM 410 is set in the register #0R and, then, the proce-

dure returns back to the step 18.

When the result of the calculation of the step 121 is
negative, the values 10-AVs and 10-AVf are compared
with each other. When the result of the comparison 1s



AVs>AVS, [O0] is displayed through the display de-

‘vice 540. On the other hand, when the result of the

comparison is AVs< AV, [NE] is displayed. Thereaf-
ter, the value 10-QVf is set in the register #OR and, the
procedure returns back to the step 15.

The procedure after the steps 120 1s prowded for
displaying, in the APEX value, theé contrast between
the object or portion lighted by the flash light and the
background without the flash light or the degree of the
effect of the flash light on the exposure. Here, as appar-
ent from Table 2, the difference between the values Ava
and A VT is obtained by subtracting the large one from
the small one so that the answer A21 always shows a
negative value. Then the answer A21 is added with a
constant value correspondmg to the value 3.9. The sum
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When the results of these calculations are larger than

~ zero, the obtained value 10/(3.9+4A2) is used for ad-
~ dressing the ROM 420.. The corresponding value 10--

10

15

thereof is used for addressing the ROM 420 and for .

reading the value logz(1+2421) memorized in the ROM
420. Thereafter, the value corresponding to the read
value logy(14-2421) is displayed. When the value A21 1s
smaller than the value —3.9, that is, when the value
A2143.9 is smaller than zero, the value logz(1+2421)
‘becomes smaller than the value 0.1. Therefore, when
AVI>AVa, [NE] is displayed for the indication that
the ambient light does not effect on the exposure. On
the other hand, when AVa> AV, since the flash light
does not help to effect on the exposure, [OO] 1s dis-~
played for the indication that the contrast 1s zero.

In the step 87, when the terminal p22 is producmg a
low level signal, the procedure jumps to the step 131.
This is carried out when the exposure time TVs is set. In
the step 131, the contents of the register #2R is com-
pared with the value 10-AVmax corresponding to the
“minimum aperture value AVmax. When the result of
the comparlson is such that the contents of the reglster

#2R is larger than the value 10-AVmax, [OE] is dis-

20

loga(1-+242) obtained from the ROM 420 is set up in the

reglster #2R and is displayed through the display de-
vice 540. Thereafter, the contents of the register #2R,
that is, the set up value, is added with a larger one of the

‘values AVa and AVT{. In other-words, either one of the

calculations of 10-AVa+10-logx(1 +242)=10-AVx or
10-AVf+10loga(1+ 2’32) =10-AVx is carried out.

Thereafter, the result of the calculation is compared

with the value 10-AVmax. When the calculated value is
larger than the value. 10 AVmax, [OE] is displayed
through the display device 510 and the value 10-QVf1s
set in the register #OR and, the procedure returns back
to the step 15. When the calculated value is smaller than
the value 10-AVmax, F-stop number corresponding to
the value AVx and the number below the decimal point
in the APEX value is displayed through the d1Splay
device 510. Thereafter, the value 10.QVf is set in the

register #OR and, the procedure returns back to the step

- 15.

25

By returmng procedure back to the step 15 as de-
scribed above, new exposure information to follow the
change in the intensity Bva of the ambient light and/or

- change in setting of any one of T, Sv, Av and Af can

30
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played through the dlsplay device 510 and, at the next

step, a low level signal is produced from the terminal

P30. Thereafter, a value 10-QVf is set in the register

#OR and, the procedure returns back to the step 15. On
the other hand, when the result of the calculation of the
~ step 86 is smaller than zero, the terminal p30 produces a

low level signal, and QV{ in the APEX value is dis-

played through the display device 530. Thereatter, a

value 10-QVTf is set in the register #OR and, the proce-
dure returns back to the step 15. When the result of the
calculation of the step 86 i1s 0<10-AVa=10-AVmax,
the values AVf and AVa are compared with each other
in the step 136. When the result of the comparison 1s

40
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AVfZ Ava, the terminal p30 produces a low level signal -

and, at the next step, the calculation of 10-Avf—-
10Ava=10-A2 is carried out. When the result of the
comparison is AVa> A VT, the terminal p30 produces a

50

high level signal for indicating that the effect of the .

ambient light is greater than that of the flash light.

Thereafter, the calculation of 10-Ava— 10-AVf=10-A2

is carried out. In the step 141, the lighting contrast A2 1s
displayed in the APEX value through the display de-
vice 530.

In the step 142 the values AVf and AVa are com-
pared with each other. When AVf=Ava, the calcula-
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tion of 10{(AVa+3.9)—10-AVf=10-(3.94A2) is car-

ried out. On the other hand, when AVf<AVa, the

calculation of 10{AVf+3.9)— 10-AVa=10-(3.9+A2) is

carried out. When the result of these calculations is
smaller than zero, [NE] is displayed through the display
device 540 when AV{>AVa and [OO] is displayed
when AVa> AVf in a manner similar to the step 124.
Thereafter, the procedure returns back to the step 19.
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be indicated without additional measurement of flash
light. The information relatmg to the flash light mea-
surement once practlced is maintained during the above
operation.

Upon pressmg the switch button for the second time,

the switch is turned off and, thus, a reset signal is pro-

duced from the terminal p0 of the timing control circuit
110 as described above with reference to FIG. 14. The
reset signal from the terminal p0 resets the micro-com-
puter. Therefore, all the dlsplay devices except for the
display device for the change Af in quantity of flash
light are turned off, while the transistors FT1 and F14
are turned on and the transistor FT3 is turned off. Now

the condition of the photometer is exactly the same as

the condition when the source of electric power is sup-

plied.
Referrmg to FI1G. 17 a modification of the hght mea-

suring circuit illustrated in FIG. 8 is shown. A resistor

RO and a P-channel FET FT6 are connected in parallel
to each other between the inverting input and output of
the operational amplifier OA1. The non-inverting input
of the operational amplifier OA1 is grounded through
an N-channel FET FT7. The gates of the FETs FT6
and FT7 are connected to the outputs 12’ of the timing
controller 1’. The output of the operational amplifier
OA2 is connected to a known voltage-current con-

“verter including an operational amplifier OA4, a transis-

tor BT3 and a variable resistor R4. By this voltage-cur-
rent converter, the voltage signal applied to the non-
inverting input of the operational amplifier OA4 is con-
verted into a current signal which flows through the
collector of the transistor BT3. The operation of the
light measuring circuit shown in FIG. 17 will now be
described.

-~ When the swnch S.(see FIG. 2) 1S turned on, the ﬂash

hght 7 emits light and, at the same time, the output 10’

and 12’ of the timing controller 1’ produce low and high

level signals, respectively. The low level signal from the -
output 10’ turns off the N-channel FET FT2. The high
level signal from the output 12 turns on the N-channel
FETs FT3 and FT7 and turns off the P-channel FETs
FT6 and FT1. Thereupon the photodlode PD gener-
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QVt can be eliminated by using the equation

2 Qvf 1 9 BVa—TVx _ 7QVt

Thus, we obtain

QVf —(BVa— TVx)=logr(286—1)  (e-2)

1!

Therefore, from the equauon (c''), we obtain

loga(28%—1)=A5 (c-3)

A further calculation in the addition and subtraction
circuit 212 and also in the subtraction circuit 214 are
carried out in 2 manner similar to the calculations de-
~ scribed above in connection with FIG. 18. The result of
the calculation in the subtraction 214 is as follows:

TVx=BVa+AS—QVf (c-1)

“An addition circuit 230 and an addition and subtrac-

- (g-1)

10

15

20

tion circuit 232 are provided for carrying out the fol-

lowing equation:

| QVf + A6 — A5 |
= QVf + QVi — (BVa — TVx) — [QVf — (BVa — TVx)]
= QW | | |

for obtaining the total quantlty of hght expressed by the
- APEX system.
In the addltlon circuit 224 the calculatlon

OVt SV=AVx (m-1)

is carried out. The results are displayed through the °

indication circuit 3. |
The embodiment shown in FIG. 19 is used for obtain-
mg shutter speed TVX, aperture value AVzx, APEX

value QV1 for the total quantity of light and the lighten-

ing contrast when the light quantity of flash light QV{,
intensity of ambient light BVa, film sensnmty SVanda
desired contrast A6 are given.

It is to be noted that, instead of using the above de-
scribed method, the shutter speed TVxX can be calcu—
‘lated in the following manner.

Namely, after obtaining the value AVfa according to
the equation (m), the equation (110) can be rewritten as
follows: -

sAVfa_y 7 BVa+SV—TVxl _9AVs

wherein a value 2—7T¥*1 corresponds to a time interval
between the moment when the flash light completes 1ts
firing and the moment when the exposure time as de-
fined by the value TVx is completed. The procedure for

(i)

25
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- On the other hand, the values TVxl, TV1 and TVx
have the following relationship:

72— TVx‘zz— TVx] 4 2— TV1 (a')

Therefore, if a value A4’ is defined as follows:

A4'=TV1—TVxl (8"
By inserting the eqliation (8") into the equation {a') to
eliminate the value TV1 and, then, transforming into

logarithm, the following equation can be given:

TVx=TVxl—logy(l +2—84) (u'")
It is further to be noted that the light measuring sys-
tem as described above can be modified to include a first
circuit for integrating the signal including both the
preliminary flash light and the ambient light and a sec-
ond circuit for integrating of the signal obtained
through a high pass filter. In this modified construction,
when the integrated value obtained -from the second
circuit is subtracted from the integrated value obtained
from the first circuit, it is possible to obtaine information
including the light intensity of the ambient light only.

Although the present invention has fully been de-
scribed by way of examples with reference to the ac-

companying drawings, it is to be noted that various

~ changes and modifications are apparent to those skilled
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calculating the value TVx is to first obtain the value

TVx1 using the equation (i11) and, then, to calculate the
value TVx using the values TVx1 and TV1. To begin
with, a value A5 is defined as follows: _

AS=AVs—AVfa S)
| Eliminﬁting the term AVs by using the equations (i11)
and (S') and making the logarithm of the equation, we
obtain, |

Tvx1=BVa+SV—AVfa—logy(22°—1) @)

60
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in the art. Therefore, such changes and modifications,

“including those described above, are to be understood

as included within the true scope of the present inven-
tion unless they depart therefrom.
What is claimed is:
1. Light measuring means for use in flash photgraphy,
which measures a preliminary flash light to obtain cam-
era exposure information for photography under a pri-
mary flash light, comprlsmg
means for receiving light;
means for producmg an output 1n response to said
light receiving means;
first means for integrating the output of said produc-
ing means during a first predetermined period of -
time including at least the duration time of the
preliminary flashing to obtain a first signal;

means for obtaining a second signal including light
intensity information without the influence of the
preliminary flash light, by utlhzmg the output of
the producing means; and

means for processing at least said first and second
signals to obtain camera exposure information for
photography under the primary flash light;

wherein said producing means comprises means for
transmlttmg said output to said integrating means
in a form including influences of both the prelimi-
nary flash llght and the ambient light mtensmes
and

wherein said processing means comprises means for
calculating the total amount of only the prelimi-
nary flash light recetved.

2. Light measuring means according to claim 1,

wherein said processing means comprises a microcom-

puter.

3. Light measuring means according to claim 1,
wherein said obtaining means comprises second means
for integrating the output of said producing means dur-
ing a second predetermined period of time which does
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ates a current flowing towards the resistor RQ while the

which is in relation to the voltage drop across the resis-
tor RO. The voltage signal from the operational ampli-
fier OA1 is applied to the high-pass filter constituted by
capacitors C1 and C2, resistors R2 and R3 and opera-
tional amplifier OA2 for producing a signal relative to
the AC component in the output voltage from the oper-

ational amplifier OA1. The generation of AC compo-
nent is caused by the increment in light intensity during

the emission of flash light. The voltage signal from the

high-pass filter is converted into a current signal by the

voltage-current converter. The converted current sig-
nal is applied through a current mirror type transistor

BT2 to the integrator constituted by the dzodes D2 and

D3 and the capacitor C.

After the period t1, that is, after the emission of light '

from' the flash light 7, the terminal 14 produces a high
level signal for actuating the A-D converter 22. At the
moment when the A-D converter 22 starts {0 actuate,
the voltage across the capacitor C is in relation to loga-
rithmically compressed value QVTf of the quantity of
flash light. The high level signal from the terminal 14
continues for a predetermined period of time suffi-
ciently long for carrying out A-D conversion i the
converter 22. Then, the terminal 14 produces a low
level signal for transmitting the digital data indicative of

the value QVT through the demultiplexer 24 (FIG 2)to

- the register 26.
Thereafter, the terminals 10’ and 12’ of the timing

controller 1' generates high and low level signals, re-

spectively, for causing the N-channel FETs FT7 and

FT3 to nonconductive state and causing the N-channel
- FET FT2 and the P-channel FETs FT1 and FT6 to

conductive state. Accordingly, the input voltage to the
A-D converter 22 1s equal to the sum of voltage across
the adjustable resistor R1 and voltage across the diode
D1. Noted that the current flowing through the resistor
R1 is supplied from the constant current generator Ic
while the current flowing through the diode D1 1s sup-
plied from the photodiode PD. Since, at this moment,
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~ operational amplifier- OA1 produces a voltage signal
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when signal from the terminal 2104 indicates A2=0 and,

a calculation BVa— |A2| is carried out when signal

from the terminal 210a indicates A2 <0. The calculated
value in the circuit 212 is applied to a substraction cir-
cuit 214 in which the following calculation is carried

- out:

10

15

- BVa+4+A2—QVf =TVx (c-1)

The equation (c-1) corresponds to a modification of the
equation (c'"’). Therefore, 1t is understood that we can

- obtain shutter speed TVx from the equation (c-1).

The signals from the A2 setting device 210 are also

' applied to a ROM 216 in which data corresponding to

the lighting contrast A2 are used for addressing while a
datum logy(2—4%24-1) memorized in the addressed area
is read out. The read out datum is applied together with
a signal from a substraction circuit 48 to an addition
circuit 218 for carrying out the following calculation:

20

OVf +loga2~ 2+ 1)=0Vt (1-1)

The reason why we obtain the value QVt from the
~ equation (1-1) is that the equation (I-1) can also be ob-

23
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tained by eliminating (BVa—TVx) from the equation

(c'"’) by using a modified equation given as follows:
- 20Vf +2.BVH—-TV.J:=.2QVI (q-1)

A subtraction circuit 220 is prOvided for carrying out

- the calculation BVa—TVx while a subtraction circuit

1222 is provided for carrying out the calculation as fol-

- lows:

35

the flash light 7 has finished the emission of light, the

output voltage is in relation to the brightness of lumi-

nance BVa under the ambient light. Then the terminal

14 produces a high level signal for a predetermined
period of time for effecting A-D conversion and thus,
the digital data indicative of the intensity of light BVa is

QVi—(BVa—TVx)=A6 0-2)

“In an addition circuit 224, Signals from the addition
circuit 218 and the SV setting circuit 36 are applied for
carrying out the calculation as follows:

- QVI+SV=AVx (m-1)

- The result of each of the calculations described above is

45

transmitted through the demultlplexer 24 (FIG. 2) to

the registor 28.

Referring to FIG. 18, a further embodlment of a
calculation circuit 4 is shown. This circuit calculates
various exposure information when the lighting con-
trast A2 i1s given. The various exposure information can
be: shutter speed TVx; aperture value AVx; APEX
value QV1 for the total quantity of light under the ambi-
ent light accopanied by flash light; and a contrast A6

~displayed through the indication circuit 3.

The embodiment shown in FIG. 18 1s used for obtaln- |
ing shutter speed TVx, aperture value AV, APEX
value QV1 for the total quantity of light under the ambi-
ent light accompanied by flash light and the contrast A6 -

- when the light quantity of flash light QVT{, intensity of

50

ambient light BVa and film sensitivity SV are given.

Referring to FIG. 19, a still further embodiment of a
calculation circuit 4 1s shown. This circuit calculates
various exposure information when the contrast A6 is

~ given, that 1s, when the operator sets the value for the
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between the area lighted by the flash light and the area -

not lighted by the flash light, that is, the increment in
the intensity by the employment of the flash light. The
contrast A6 can be expressed as follows:

A6=QVt—(BVa— TVx)=logy(14252) (1-2)

A A2 setting device 210 produces from a terminal
210a a signal indicating whether the lighting contrast
A2 has positive or negative value, and from a terminal
2105 a signal indicative of absolute value |A2{ of the
lighting contrast A2. In an addition and subtraction
circuit 212, a calculation BVa+ [A2| is carried out

contrast between the areas lighted and not lighted by

the flash hight. In this case, the various information i1s

shutter speed TVX, aperture value AVX, lighting con-

trast A5 and total quantity of light QVit. -~ -

A A6 device 226 produces data A6 for addressing a
ROM 228. Then, the ROM 228 produces from a termi-
nal 228¢a a signal indicating whether the data are posi-
tive or negative, and from a terminal 2285 a signal indic-
ative of the absolute value |logz(246—1)| which corre-
sponds to the lighting contrast AS as can be understood

65 by the following reason.

Since

A6=0OVt—(BVa—TVx) 2
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1ng, to obtain the second signal. -

4. Light measuring means accordmg to claim 3,
~ wherein said first and second integrating means are
-

‘constructed by a combination of a common integrating
. circuit serving both as the substantial parts of said first

. and second mtegratmg means and means for controlling .
* ' 'said common 1ntegrat1ng circuit to integrate the output

~of said producing means dunng said first and second
| ’predetermmed periods of time in a time sequence.

R ..llmlnary flash llght received.

- 6. Light measunng means according to claim 1, fur-'
R ther comprising  means, connected to said processing

4,291 979

~ not include the duratlon time of the prellmlnary ﬂash- o

10
- -8 Light measuring means accordlng to claim 1, fur- -
o ther comprising means, connected to said processing

-~ means, for indicating the total amount of only the pre-

15

~ ‘means, for introducing a change in guide numbers be- -

~~ tween the preliminary and pnmary ﬂashmgs mto sald'_ o
- 'processmg means. |

7. Light measurmg means for use in ﬂash photogra-

o phy, which measures a preliminary flash light to obtain -
‘. camera exposure information for photography under a
- 'primary flash light, compnsmg |

. means for receiving light;

 means for producmg an output in response to said-

-light receiving means;
-ing means during a first predetermined period of -

| prellmmary flashing to obtain a first signal;

S means for obtaining a second signal mcludmg hght

. intensity information without the influence of the
~ preliminary flash light, by utilizing the output of
the producing means; and

means for processing at Ieast sald ﬁrst and second

25
I o - primary flash light, comprlsmg
- first means for integrating the output of sald produc- o
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signals to obtain camera exposure information for

photography under the primary flash light;

_whereln said producing means comprises means for
transmlttlng said output to said integrating means

in a form including influences of both the prelimi-

a nary flash hght and the ambient light intensities;

further comprising means, connected to said process- _-

. ing means, for setting film speed infromation and =
.~ means, connected to said processing means, for..
N 45 -
" the total amount of only the preliminary flash light

- indicating an aperture value  commensurate with

38
| wherem said produoing means comprises means for

| transmlttmg said output to said lntegratrng means
in a form including only a variance component
“influenced by the preliminary flash light intensity;
further comprising means, connected to said process-
ing means, for indicating the total amount of only
‘the prellmmary flash light received, and wherein
- said processing means comprises means for provid-
~ ing said indicating means with said total amount of
~ only the prellmlnary ﬂash light in response to said

- first signal. - - |

- 9. Light measunng accordmg to claim 8, wherein sald

‘transmitting means is a high-pass filter.

10. Light measuring means acoordlng to claun 8 |
wherein said obtaining means is responsive to.the out-- -

_put of said producing means wrth the prehmmary ﬂash |

light not generated. |
11. nght measurmg means aocordlng to claim 8,

o '-.further comprising means, connected to said processing
20
- tween the preliminary and pnmary ﬂashmgs into sald S
processing means.

means, for introducing a change in guide number be-

12. Light measurlng means for use in flash photogra-

| -phy, which measures a preliminary flash light to obtain

camera.exposure information for photography under a -

- means for receiving light;

- means for producing an output in response to sard _'
‘time including at least the duration time of the - - -
- 30."

light receiving means; -
_first means for integrating the output of said produc-

. ing means during a first predetermined period of -

- time including at least the duration time of: the
_ prehmmary flashing to obtain a first signal;
means for obtaining a second signal including light
~ intensity information without the influence of the
preliminary flash light, by utilizing the output. of
the producing means; and -

) _imeans for processing at least said ﬁrst and second o
~ signals to obtain camera exposure information for |

photography under the primary flash light;

- whereln said producing means comprising means for

recewed and wherein said processing means com-

. prises means- for calculating said aperture value

from said film speed information and said total
50

- amount of only the preliminary flash light received.
8 Light measuring means for use in flash photogra-

‘phy, which measures a preliminary flash light to obtain

- .camera exposure information for photography under a
- primary flash hght comprising:
means for receiving light; |
means for producmg an output in response to sald
light receiving means; = |

_ first means for integrating the output of sald produo-

_ing means during a first predetermined period of
time including at least the duration time of the
~preliminary flashing to obtain a first signal;

means for obtaining a second signal including hght
intensity information without the influence of the
preliminary flash light, by utilizing the output of
the producing means; and

- means for processing at least said first and second

signals to obtain camera exposure information for
photography under the primary flash light;

55

transrnlttlng said output to said integrating means . :
‘in a form including only a variance component

influenced by the preliminary flash light intensity;

| .further comprising means, connected to said process-
~ ing means, for setting film speed information and
means, connected to said processing means, for
~ indicating an aperture value commensurate with
the total amount of only the prehmmary flash light
received, and wherein said processing means com-
prises means for calculating said aperture value
- from said film speed 1nformatlon and said ﬁrst srg-- -
nal. = - |
13. Light measunng means for use in ﬂash photogra- |
phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a

 primary flash llght comprising:

60

63

means for receiving light; -

means for produelng an output in reSponse to sald
hight receiving means; o

first means for integrating the output of said produe-
ing means during a first predetermined period of

~time including at least the duration time of the

preliminary flashing to obtain a first signal;

means for obtaining a second signal including light
intensity information without the influence of the
preliminary flash light, by utilizing the output of
the producing means; and
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means for processing at least said first and second

signals to obtain camera exposure information for

photography under the primary flash light;
wherein said processing means comprises means for
calculating the total amount of only the prehml-
nary flash light received. |
14. Light measuring means according to claim 13,

further comprising means, connected to said processing

means, for setting a change in guide numbers between
the preliminary and primary flashings, and wherein said
processing means further comprises means for calculat-
ing the total amount of the primary flash light in re-
sponse to at least said setting means and said means for
calculating the total amount of only the prehmmary
flash light.

15. Light measuring means for use in flash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a
primary flash light, comprising:

means for receiving light; |

means for prodlicing an output in response to said

light receiving means; |

first means for integrating the output of said produo—

ing means during a first predetermined period of

time including at least the duration time of the

preliminary flashing to obtain a first signal; '
means for obtaining a second signal including llght

intensity information without the influence of the

preliminary flash hght by utilizing the output of ,

the producing means; and |
means for processing at least said first and second

10

15

20

25

signals to obtain camera exposure information for

photography under the primary flash light;
further comprising means, connected to said process-

ing means, for setting film speed information and

means, connected to said processing means, for

33

indicating an aperture value commensurate with |

the total amount of only the preliminary flash light
received, and wherein said processing means com-
prises means for calculating said aperture value.
16. Light measuring means for use in flash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a
primary flash light comprising;:
- means for receiving light,
means for producmg an output in response to said
light receiving means; '-
first means for integrating the output of sald produc—

40
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ing means during a first predetermined period of s5p

time including at least the duration time of the
- preliminary flashing to obtain a first signal;
means for obtaining a second signal including llght
intensity information without the influence of the

preliminary flash light, by utilizing the output of 55_

the producing means; and

means for processing at least said first and second -
‘signals to obtain camera exposure information for

photography under the primary flash light;
further comprising means, connected to said prooess-

ing means, for setting an exposure time and film
- speed information for -flash photography and

means, connected to said processing means, for

indicating an aperture value commensurate with
~ the sum of the total amount of only the preliminary

flash light received and the total amount of ambient
light received during the exposure time set by said
setting means, and wherein said processing means

60

65
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comprises means for calcu]atmg said aperture
value. . - -

17. Light measurlng means according to claim 186,
further comprising- means, connected to said processing
means, for setting a change in guide number between
the preliminary and primary flashing to change the

indication of said aperture value indicating means.

18. Light measuring means for use in flash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a

- primary flash llght comprising:

'means for receiving light; |

means for produoing an output in response to said

~ light receiving means; |

first means for integrating the output of said produc-
ing means during a first predetermined period of
time including at least the duration time of the
preliminary flashing to obtain a first signal;

means for obtaining a second signal including light

- intensity information without the influence of the

preliminary flash light, by utilizing the output of
the producing means; and |

means for processing at least said first and second

signals to obtain camera exposure information for
photography under the primary flash light; |
further comprising means, connected to said process-
ing means, for setting an aperture value and film
sensitivity information for flash photography and
means, connected to said processing means, for
indicating an exposure time to achieve an optimum
exposure under the ambient light and the primary
flash light, and wherein said processing means
comprises means - for calculating said exposure
time.

19. Light measuring means according to claim 18,
further comprising means, connected to said processing
means, for setting a change in guide number between
the preliminary and primary flashing to change the
indication of said exposure time indicating means.

20. Light measuring means for use in flash photogra-

phy, which measures a preliminary flash light to obtain

camera exposure information for photography under a

primary flash light, comprising:

means for receiving light;

means for'producing an output in response to said

light receiving means; -

first means for integrating the output of said produc-—

ing means during a first predetermined period of

- time including at least the duration time of the

preliminary flashing to obtain a first signal; |
means for obtaining a second signal including light
intensity information without the influence of the
- preliminary flash light, by utilizing the output of
the producing means; and
means for processing at least said first and second
signals to obtain camera exposure information for
photography under the primary flash light;

- wherein said processing means comprises: first means
for obtaining a first information value indicative of
the total amount of the preliminary flash light re-
ceived, by utilizing said first signal; second means
for obtaining a second information value indicative
of the total amount of the ambient light received
during an exposure time during photography, by
utilizing said second signal; and means for calculat-
ing an information value indicative of the ratio of
the first information value to the second informa-

~ tion value. - |
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21. Light measﬂring means according to claim 20,
further comprising means for indicating said informa- '
tion indicative of the ratio. |

22. Laight rneasurlng means aooordlng to olann 21,
further comprising means, connected to said processing 5
means, for setting a change in guide number between
the preliminary and primary flashing to change the
indication of said information indicating means.

23. Light measuring means for use in flash photogra-
~ phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a
primary flash 11ght comprising:

means for receiving light;
 means for producrng an output in response to said

light receiving means; |

first means for integrating the output of said produc-

ing means during a first predetermined period of
time including at least the duration time of the
preliminary flashing to obtain a first signal;

means for obtaining a second signal including light

- 1ntensity information without the influence of the
preliminary flash light, by utilizing the output of
the producing means; and |

‘means for processing at least said first and second

signals to obtain camera exposure information for

photography under the primary flash light; |
wherein said processing means comprises means for

calculating a ratio of a total amount of ambient

- light received during an exposure time during pho-
N tography to the sum of the total amount of only the

. preliminary flash light and the total amount of

ambient light received during an exposure tnne

during photography |
24. Light measuring means according to claim 23,
~ further comprising means for indicating said ratio.
25. Light measuring means according to claim 24,
- further comprising means, connected to said processing
means, for setting a change in guide number between
- the preliminary and primary flashing to change the
- indication of said ratio indicating means. |

26. Light measuring means for use in flash photogra-
phy, which measure a preliminary flash light to obtain
camera exposure information for photography under a
_primary flash light, comprising;

- means for receiving light; - |
means for producrng an output in response to said
light receiving means; |

first means for integrating the output of said produc-

ing means during a first predetermined period of 5g
time including at least the duration time of the

~ preliminary flashing to obtain a first signal; -

means for obtaining a second signal including light

intensity information without the influence of the
preliminary flash light, by utilizing the output of 55
the producing means; and |

 means for processing at least said first and second
signals to obtain camera exposure information for

- photography under the primary flash light;

further comprising means for setting film speed to 60

produce a third signal and means for setting the
difference between a logarithm of the total amount
of flash light and a logarithm of the total amount of
ambient light received during an exposure time to
produce a fourth signal, wherein said processing 65
means includes means for calculating a suitable
combination of an exposure time and an aperture
size from said first to fourth signals to achieve an
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exposure fulfilling the condrtlons indicated by said
fourth signal.

27. Light measuring means for use in ﬂash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a
primary flash light, comprising:

means for receiving light;

means for producing an output in response to said
light receiving means;

first means for integrating the output of said produc-
ing means during a first predetermined period of -

- time including at least the duration time of the
preliminary flashing to obtain a first signal;

means for obtaining a second signal including light
intensity information without the influence of the
preliminary flash light, by utilizing the output of
the producing means; and |

‘means for processing at least said first and second

~ signals to obtain camera exposure information for
photography under the primary flash light;

and further comprising means for setting the differ-

ence between a logarithm of the total amount of
- flash light and a logarithm of the total amount of

- ambient light received during an exposure time to

- produce a third signal, wherein said processing

means includes means for calculating the whole

amount of flash light and ambient light received

during an exposure time, from said first to third
signals. | |

- 28. Light measuring means for use in flash photogra-

phy, which measures a preliminary flash light to obtain

camera exposure information for photography under a

© primary flash light, comprising:

means for receiving light;

means for produolng an output in response to said

light receiving means; |

first means for integrating the output of said produc-

ing means during a first predetermined. period of
time including at least the duration time of the
- preliminary flashing to obtain a first signal;
 means for obtaining a second signal including light
intensity information without the influence of the
preliminary flash light, by ut111z1ng the output of
~ the producing means; and

“means for processing at least said first and second
signals to obtain camera exposure information for
photography under the primary flash light;

- further comprising means for setting the difference
between a logarithm of the total amount of flash
light and logarithm of the total amount of ambient
light received during an exposure time to produce

- a third signal, wherein said processing means in-

cludes means for calculating the difference be-
tween a logarithm of the whole amount of flash
light and ambient light, and a logarithm of the total
amount of ambient light received during an expo-
sure time, from said first to third signals.

29. Light measuring means for use in flash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a
primary flash llght comprising:

means for recetving hght;

‘means for producing an output in response to said

light receiving means; |

first means for integrating the output of said produc-

ing means during a first predetermined period of
time including at least the duration time of the
preliminary flashing to obtain a first signal;
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means for obtaining a second signal including light
intensity information without the influence of the
preliminary flash light, by utilizing the output of
the producing means; and
means for processing at least said first and second
signals to obtain camera exposure information for
photography under the primary flash light;
further comprising means for setting film speed to
produce a third signal and means for setting the
difference between a logarithm of the whole
amount of flash light and ambient light, and a loga-
rithm of the total amount of ambient light received
during an exposure time to produce a fourth signal,
wherein said processing means includes means for
calculating a suitable combination of an exposure
time and an aperture size from said first to fourth

signals to achieve an exposure fulfilling the condi-

tions indicated by said fourth 51gnal

10

15

30 Light measuring means for use in flash photogra-

phy, which measures a preliminary flash light to obtain

camera exposure information for photography under a

primary flash light, comprising:

- means for receiving light;

means for producing an output in response to said

~ light receiving means;

first means for integrating the output of said produc-
ing means during a first predetermined period of
time including at least the duration time of the
preliminary flashing to obtain a first signal;

means for obtaining a second signal including light 30

intensity information without the influence of the
preliminary flash light, by utilizing the output of
the producing means; and
means for processing at least said first and second
signals to obtain camera exposure information for
photography under the primary flash hght;
further comprising means for setting the difference
between a logarithm of the whole amount of flash
light and ambient light, and a logarithm of the total
amount of ambient light received during an an
exposure time to produce a third signal, wherein
said processing means includes means for calculat-
ing the whole amount of flash light and ambient
light received during an exposure tlme from said
first to third s:gnals
31. Light measuring means for use in flash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a
primary flash light, comprising:
means for receiving light;
means for producing an output in response to said
light receiving means;
first means for integrating the output of said produc-
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ing means during a first predetermined period of

time including at least the duration time of the
preliminary flashing to obtain a first signal;

means for obtaining a second signal including light
intensity information without the influence of the
preliminary flash light, by utilizing the output of
the producing means; and

means for processing at least said first and second
signals to obtain camera exposure information for
photography under the primary flash hght;

further comprising means for setting the difference
between a logarithm of the whole amount of flash
light and ambient light, and a logarithm of the total
amount of ambient light received during an expo-
sure time to produce a third signal, wherein said
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processing means includes means for calculating
the difference between a logarithm of the total
amount of flash light and a logarithm of the total
amount of ambient light received during an expo-
sure time, from said first to third signals.

32. Light measuring means for use in flash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a
primary flash hght comprising:

- means for receiving light;
means for producing a first output in response to said
light receiving means, said first output including
the influence of ambient light intensity;
means for producing a second output in response to
said light receiving means, said second output in-
cluding only a variance component influenced by
the preliminary flash light intensity; and

means for processing at least said first and second

outputs to obtain camera exposure information for
photography under the primary flash light;
further comprising means, connected to said process-
ing means, for setting an exposure time and film
speed information for flash photography and
means, connected to said processing means, for
indicating an aperture value commensurate with
the sum of the total amount of only the preliminary
- flash light received and the total amount of ambient
light received during the exposure time set by said
setting means, and wherein said processing means
- comprises means for calculating said aperture
value. |

33. Light measuring means for use in flash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a
primary flash llght comprising:

means for receiving light;

means for producmg a first output in response to said

light receiving means, said first output including
the influence of ambient light intensity;

means for producing a second output in response to

said light receiving means, said second output in-
cluding only a variance component influenced by
the preliminary flash light intensity; and
means for processing at least said first and second
outputs to obtain camera exposure information for
photography under the primary flash light;

further comprising means, connected to said process-
ing means, for setting an aperture value and film
sensitivity information for flash photography and
means, connected to said processing means, for
indicating an exposure time to achieve an optimum
exposure under the ambient light and the primary
flash light, and wherein said processing means
comprises means for calculating said “exposure
time.

34. Light measuring means for use in flash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for a photography under a
primary flash light comprising:

means for receiving light;

means for producing an output in response to only the

variance component of the output of said light
receiving means; |

means for integrating the output of said producing

- means during a predetermined period of time in-
cluding at least the duration time of the preliminary
flashing to obtain a signal; and
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means, connected {o said integrating means, for indi-
cating a total amount of only the preliminary flash
light received, in response to said signal.

35. Light measuring means for use in flash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for photography under a

primary flash Ilght comprising:
- means for receiving light;

means for producing an output in response to only the -

receiving means;
means for integrating the output of said producing
- means during a predetermined period of time in-
cluding at least the duration time of the preliminary
- flashing to obtain a signal;
- means for setting film speed information;
means for calculating an aperture value from said
signal of the integrating means and said film speed
information; and

said calculatin g means.

36. Light measuring means for use in flash photogra-
phy, which measures a preliminary flash light to obtain
camera exposure information for a photography under a
primary flash light comprising:

means for receiving light;

means for producmg an output in response to said

light receiving means;

- first means for obtaining an information indicative of
the total amount of said preliminary flash light, by
utilizing the output of said producing means;

15

means for indicating said aperture value calculated by 20

25 .

30

second means for obtaining a signal including an -

information of light intensity without the influence

~ of the preliminary flash light, by ut111z1ng the out-
put of the producing means;

means for setting an aperture value;

first means for calculating a supplementary aperture
value commensurate with said information from
said first obtaining means;

second means for calculating a supplementary expo-
sure time commensurate with the combination of
- the aperture value set by said aperture value setting
means and said signal from said second obtalmng
means; and

third means for calculating an exposure time for flash
- photography, by utilizing said supplementary ex-
posure time, said supplementary aperture value,
‘and said aperture value set by said aperture value
setting means.

37. A method for measuring light for use in flash

photography, which measures light under a preliminary
~ flashing to obtain camera exposure information for pho-
tography under a primary ﬂashlng, comprising the steps
of:
integrating a light measuring output during a prede-
termined period of time including at least the dura-
tion time of the preliminary flashing to obtain a first
signal;
obtaining a second signal 1nelud1ng light mtenmty
information without the 1nﬂuence of the prelimi-
nary flash light; and
processing at least said first and secend signals to
obtain camera exposure information for photogra-
phy under the primary flash light;
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variance component of the output of said light 10
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wherein said integrating step achieves an integration
of the light measuring output influenced by both
the preliminary flash light and the ambient light,
and said processing step calculates the total amount
of only the preliminary ﬂash light from said first
and second signals.

38. A method according to claim 37, wherein said
obtaining step and processing steps are repeated with-
out repeating said integrating step for renewing the
camera exposure information in response to the change
in said second signal.

39. A method for me'asuring light for use in flash
photography, which measures light under a preliminary
flashing to obtain camera exposure information for pho-
tography under a primary flashing, comprising the steps
of: |
" integrating a light measurlng output durlng a prede-

termined period of time including at least the dura-

- tion time of the preliminary flashing to obtain a first

signal;
- obtaining a second signal including light intensity
information without the influence of the prelimi-
nary flash light; and
processing at least said first and second signals to
obtain camera exposure information for photogra-
phy under the primary flash light; | |

wherein said processing step comprises calculating
the total amount of ambient light received during a
preset exposure time, from said second signal and a
preset exposure time.

40. A method for measuring light for use in flash
photography, which measures light under a preliminary.
flashing to obtain camera exposure information for pho-
tography under a primary flashing, comprlsmg the steps
of:

integrating a hght measurmg output during a prede-

termined period of time including at least the dura-
tion time of the prehmmary flashing to obtain a first
~ signal;

obtaining a second SIgnal including light intensity

information without the influence of the prelimi-
nary flash light; and

processing at least said first and second s1gnals to

~ obtain camera exposure information for photogra-
phy under the primary flash light;

- wherein said processing step comprises reading at
least a preset information value and further pro-
cessing said preset information value with said first
-and second signals, and wherein at least said pro-
cessing step is repeated without repeating said inte-
grating step for renewing the camera exposure
information in response to the change in said pres-
ent information.

41. A method according to claim 40, wherein said
preset information comprises preset exposure time in-
formation. |

42. A method according to claim 40, wherein said
preset information comprises preset aperture size 1nfor-
mation.

43. A method according to claim 40, wherein said
preset information comprises film speed information.

44. A method according to claim 40, wherein said
preset information comprises difference in guide num-

bers between the preliminary and primary flashings.
* % Xk ¥k ¥
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